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1 Acronyms and Abbreviations 

2 AOC Area of concern 

3 CNC Charleston Naval Complex 

4 CSAP Comprehensive Sampling and Analysis Plan 

5 DMP Data Management Plan 

6 EnSafe EnSafe Inc. 

7 EPA U.S. Environmental Protection Agency 

8 ESDLOQCM EPA Environmental Services Division Laboratory Operations and Quality 
9 Control Manual 

10 ft bls Feet below land surface 

11 1M Interim measure 

12 If Linear feet 
,~ ,x,-.C" 'x _...J! _ ,....1 _____ ~ C"L __ ...J __ ...J ." .lV.l'. ..... ,:J .lV.lt::'U.ld. \......It::'d.1lUP ,:Jli:UlUi:UU 

14 mg/L Milligrams per liter 

15 mg/kg Milligrams per kilogram 

16 OSWER Office of Solid Waste and Emergency Response 

17 QAP Quality Assurance Plan 

18 SCDHEC South Carolina Department of Health and Environmental Control 

19 SSL Soil screening level 

20 SWMU Solid waste management unit 

21 TCLP Toxicity characteristic leaching procedure 

22 yd3 Cubic yards 
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1 1.0 Introduction 

2 1.1 Purpose of the Phase II Interim Measure Work Plan 
3 Addendum 2 
4 An Interim Measure (IM) is proposed to remove soils contarnmated with lead at Solid Waste 

5 Management Units (SWMUs) 5, 18 and Areas of Concern (AOCs) 605, 621 (herein referred to 

6 as Combined SWMU 5) in Zone E of the Charleston Naval Complex (CNC). The IM for this 

7 site co:nsists of ~NO phases: 

8 • Phase I -Pre-excavation sampling 

9 • Phase II - Delineation sampling and soil removal 

10 The Phase I and Phase II pre-excavation sampling at Combined SWMU 5 has been 

11 completed in accordance with the Phase I Interim Measure Work Plan; SWMU 5, SWMU 18, 

12 .A.DC 605, and .A.OC 62,1 Zone E (CP..2~~1-Jones, 2001) and the Phase II Interim l'~1easure ~Alork 

13 Plan (and Addendum); SWMU 5, SWMU 18, AGe 605, and AGe 621, Zone E (CH2M-Jones, 

14 2002a and b). 

15 The analytical results from these pre-excavation activities have been received and evaluated. 

16 This Phase II IM Work Plan Addendum 2 outlines the results from the Phase II samples and 

17 the impacts, if any, to the remainder of the Phase II activities. 

SWMU5'BAOC6056l'ZEPIIIMWPAD02.00c ,., 
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1 2.0 Sampling Results 

2 2.1 Intermediate Interval Samples 
3 A total of five intermediate interval samples were proposed in the Phase II 1M Work Plan 

4 (CH2M-Jones, 2002a). The intermediate interval samples were located where lead was 

5 detected at concentrations above the media cleanup standard (MCS) in surface soil, and 

6 below the MCS in subsurface soil. The samples were collected as proposed in the Phase II 

7 1M Work Plan Addendum. (CB~M-Jones, 2002b). Figure 2-1 presents the locations of Lhe 

8 intermediate interval samples. 

9 As agreed, the data from these samples were screened in the same manner as previous soil 

10 data to determine if subsurface lead concentrations likely present a potential for leaching. 

11 Table 2-1 presents the analytical results. 

12 The results from samples within the northern excavation area (at sample locations 

13 E005SB060, E005SB061, and E005SB062) show that lead concentrations are all below the soil 

14 screening level (SSL) in the intermediate soil interval. Therefore, no changes are proposed 

15 for the northern excavation area. 

16 One sample (005SOO6403, 4,600 milligrams per kilogram [mg/kg]) exhibited a lead 

17 concentration above the SSL in the southern excavation area. The other sample from the 

18 southern excavation area contained lead at a concentration below its SSL. As specified in 

19 the 1M Work Plan, samples that contain lead concentrations more than 2 times the SSL will 

20 be excavated. Therefore, soil in the intermediate depth interval (1 to 3 feet below land 

21 surface [ft bls]) at the location of EOO5SB064 is recommended for removal. It was considered 

22 unnecessary to revisit mean lead concentrations as this addendum recommends removal of 

23 the only sample that would upwardly impact the mean lead concentration. 

24 Figure 2-1 illustrates the revised excavation areas. It should be noted that three (3) depths 

25 are now specified for removal at Combined SWMU 5. The two large excavation areas are to 

26 be excavated to 1 ft bIs. \Afit.h.L~ the norHtern excavation area are t<.-v'o sub-areas to be 

27 excavated to approximately 5 ft bls (or the top of the water bearing zone). The newly 

28 collected intermediate interval sample results indicate that a sub-area within the southern 

29 excavation boundary requires removal to 3 ft bls. Additional confirmation samples are 

SWMU518AOC605621ZEPIIIMWPADD2.DOC 2·1 
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1 recommended in the intermediate interval excavation to confirm the lateral extent of the 1 to 

2 3-ft bIs excavation. TIlese additional samples are discussed in Section 3.0. 

3 2.2 Toxicity Characteristic Leaching Procedure Results 
4 Two waste characterization samples (005SAOOIM2 and 005SA002M2) were collected during 

5 the pre-excavation sampling effort. These samples were analyzed using the toxicity 

6 characteristic leaching procedure (TCLP) for lead. The waste characterization samples were 

7 composite samples of surface soil within the northern and southern excavation areas, 

8 respectively. Each sample was composed of five aliquots. Table 2-2 presents the analytical 

9 results for the waste characterization samples. 

10 The analytical results from the waste characterization samples indicate that the lead 

11 concentrations in the areas, or part of the areas, where these samples were collected is above 

12 that allowed in a Subtitle D landfill. The waste characterization samples were largely 

13 comprised of surface soil at the locations of the intermediate interval samples. The samples 

14 were biased toward locations where historical data indicated that lead was present at 

15 elevated concentrations. 

SWMU518AOC605621ZEPIIIMWPADD2.DOC 2·2 



TABLE 2-1 
Intermediate Sample Lead A'1a!}ttica! Resu!ts 

PHASE 111M WORK PLAN ADDENDUM 2, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOSE R 2002 

Phase /I 1M Work Plan Addendum 2, SWMU 5, SWMU 18, AGC 605, and AGC 621, Zone E, Charleston Naval Complex 

Sample Location SamplelD Result (mglkg) Qualifier SSL (mglkg) 

E005SB060 005SB06003 540 1,218 

E005SB061 005SB06103 820 1,218 

E005SB062 005SB06203 1,100 1,218 

E005SB063 005SB06303 930 1,218 

E005SB064 005SB06403 4,600 1,218 

Notes: Bold and boxed values exceed the site-specific SSL of 1,218 mg/kg. 

SWMU518AOC605621ZEPIIIMWPADD2.DOC 2·3 



TABLE 2-2 

PHASE II 1M WORK PlAN ADDENDUM 2, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2002 

Waste Characterization (TCLP) Analytical Results 
Phase 111M Work Plan Addendum 2, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

SamplelD 

005SA001M2 

005SA002M2 

SWMU518AOC605621ZEPIIIMWPAD02.DOC 

Composite Sample 
Locations 

E621SB014 

E621SB018 

E005SB060 

E005SB061 

E005SB062 

E005SB063 

E005SB064 

and 3 previously unsampled 
locations along north side of 

acid tank 

Result (mgIL) Qualifier 

350 

85 

TCLP Limit 
(mg/L) 

5_0 

5_0 

2-4 



ill' 

i ! 
w 

~ <I'" 
<!; 
<> 
III 

". ~ ~ :5 @ 

ill ill 
'" 

., 
III ~ 
'" • 

I 
ill' 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

PHASE 111M WORK PLAN ADDENDUM 2, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2002 

3.0 Confirmation and Waste Characterization 
Samples 

All samples will be collected according to the procedures provided in the approved 

Comprehensive Sampling and Analysis Plan (CSAP) portion of the Final Comprehensive RFI 

Work Plan (EnSafe/ Allen & Hoshall, 1996), except as noted below (saturated samples). The 

CSAP outlines all monitoring procedures to be performed during the investigation to 

characterize the environmental setting, source, and releases of hazardous constituents. In 

addition, the CSAP includes the Quality Assurance Plan (QAP) and Data Management Plan 

(DMP) to verify that all information and data are valid and properly documented. Sample 

analysis will be conducted in accordance with the guidance in the EPA's Test Methods for 

Evaluating Solid Waste, SW-846, 3rd Ed., Office of Solid Waste and Emergency Response 

(SW846) and in the EPA Environmental Services Division Laboratory Operations and Quality 

Control Manual (ESDLOQCM). 

14 3.1 Excavation Floor 
15 As agreed, CH2M-Jones will collect confirmation samples from the floor of the excavation 

16 within the deepest excavation. These samples have a high probability of being saturated due 

17 to the depth of the excavation and the relatively high water table elevation. SCDHEC and 

18 CH2M-Jones have agreed that draining the water from samples with significant moisture 

19 content will not have a significant impact on the analytical results. Therefore, free liquid will 

20 be drained from saturated samples prior to being placed into sample containers and 

21 subrnitted to the laboratol"'j for analysis. The collected saturated soil samples W 111 be placed 

22 into a paper paint filter, or similar material, and the water allowed to drain. Once the water 

23 has drained to the extent practical, the sample will be containerized and packaged for 

24 transport to the laboratory. 

25 3.2 Excavation Walls 
26 The horizontallirnits of the surface (1 ft bls) and subsurface (5 ft bls) excavations have been 

27 adequately defined in the Phase II IM Work Plan (CH2M-Jones, 2002a). Therefore, the 

28 collection of confirmation samples from the walls of these excavations is not considered 

29 necessary. However, a single intermediate interval sample (005SB06403, 4,600 mg/kg) 

SWMU518AOC605621ZEPIIIMWPADD2.00c 3-1 
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1 contained lead at a concentration that requires removal (e.g., above 2 times the SSL, 2,854 

2 lug/kg). The areal extent of soil contaiIlh""1g lead above t."1is level \vithin th.is depth interval 

3 has not been fully determined. Therefore, confirmation samples will be collected from the 

4 walls of the 3-ft bls excavation area. The confirmation samples will be collected at a 

5 minimum frequency of one sample per 100 linear feet (If) of excavation wall with a 

6 minimum of two samples. 

7 If the analytical results from one or more of these confirmation samples indicate that lead is 

8 present above 2,854 mg/kg, the excavation will continue until sampling indicates that lead 

9 concentrations are below 2,854 mg/kg. 

10 3.3 Proposed Waste Characterization 
11 Prior to disposal, the excavated soil will be sampled and characterized for waste disposal 

12 purposes, as required by the receiving waste facility. Excavated soil will be stockpiled 

13 within the excavation area or within bermed storage areas. A composite waste 

14 characterization sample will be collected for approximately every 200 cubic yards (yd3) of 

15 excavated soil. Tne samples will be analyzed for TeLP characteristics. Tne soil mat fails me 

16 TCLP will be disposed of in a Subtitle C landfill. The soil that does not fail the TCLP will be 

17 disposed of in a Subtitle D landfill. 

SWMUS1iAOC6Q5621ZEPIIIMWPADD2.00c 3-2 
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Dean Williamson, P.E. 
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1.1 Purpose of the Phase II Interim Measure Work Plan 
3 An Interim Measure (1M) is proposed to remove soils contaminated with lead at Solid Waste 

4 Management Units (SWMUs) 5, 18, and at Areas of Concern (AOCs) 605, 621 (referred to as 

5 Combined SWMU 5) in Zone E of the Charleston Naval Complex (CNC). The 1M for this site 

6 consists of two phases: 

7 • Phase I -Pre-excavation sampling 

8 • Phase II - Delineation sampling and soil removal 

9 The Phase I pre-excavation sampling at Combined SWMU 5 has been completed in 

10 accordance with the Phase I Interim Measure Work Plan for SWMU 5, SWMU 18, AOe 605, and 

11 AOe 621, Zone E (CH2M-Jones, 2001b). The Phase II 1M involves excavating and removing 

12 soils as needed within combined SWM"'u 5. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

1.2 Site Background 
Combined SWMU 5 is located in the industrial area of Zone E between Pierside Street and 

Dry Dock No.4. This area is zoned for continued industrial use. 

Previous investigations in the vicinity of the site have indicated the presence of lead 

contamination in soil and groundwater. An 1M for soil has been completed at these sites by 

the Environmental Detachment Charleston (DET); however, review of site data indicated 

that the IM has not remediated the sites to be adequately protective of human health and the 

environment as the final remedy. 

The Zone E RFI Report, Revision 0 (EnSafe Inc. [EnSafe], 1997) identified arsenic, beryllium, 

and benzo(a)pyrene equivalents (BEQs) as chemicals of concern (COCs) in soil for SWMUs 

5, 18, and AOC 605. Review of the analytical results for arsenic and beryllium indicates that 

these chemicals are present at concentrations within background concentration ranges or 

below their respective industrial risk-based concentrations (RBCs). Therefore, their presence 

is not expected to require remedial action and they will be addressed in a subsequent RFI 

Report Addendum for this site. Nickel and lead have been detected in at least one soil 

sample at concentrations that exceed their generic soil screening levels (SSLs). Based on this 

information, lead and nickel in site soil are the focus of this Phase II IM WP. Lead, which has 

SWM516AQC605621ZEPIIIMWPREVO.oQC ,., 



-, 

• 

PHASE 111M WORK PLAN, SWMUS 5, 18 AND Aoes 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

1 also been detected in the site groundwater, will be addressed in the subsequent RFI Report 

2 Addendum; a Corrective Measures Study (CMS) Work Plan will be prepared to address 

3 lead in groundwater, if necessary. 

4 Additional details of the regulatory background and description of these sites are provided 

5 in the Phase I Interim Measure Work Plan for SWMU 5, SWMU 18, AOC 605, and AOC 621, 

6 Zone E and the Zone E RF I Report, Revision O. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

1.3 Organization of the Phase II Interim Measure Work Plan 
This Phase II 1M Work Plan consists of the following sections, including this introductory 

section. 

1.0 Introduction - Presents the purpose of the Work Plan and background information 

regarding the site. 

2.0 Results of Phase I Interim Measure - Presents the results of the Phase I 1M Pre

excavation sampling. 

3.0 Identification of Media Cleanup Standards - Identifies and presents the derivation of 

the proposed media cleanup standards (MCSs) for lead and nickel at combined SWMU 5. 

4.0 Technical Approach for the Phase II Interim Measure- Provides a brief description of 

the technical approach for the 1M soil removal, including identification of the proposed 

excavation area and procedures for waste management and disposal. 

5.0 Phase II Interim Measure Completion Report - Describes the proposed contents of the 

Phase II 1M Completion Report. 

6.0 References - Lists the references used in this document. 

Appendix A presents the analytical data collected during the Phase I 1M work. 

Appendix B presents the data validation summary for the analytical data collected during 

the Phase I 1M work. 

Appendix C presents the boring logs for the newly installed monitoring wells (E605GW005 

through E605GW008). 

Appendix D presents the Technical Memorandum Adult Lead Methodology (ALM) Derived 

Target Lead Concentrations for Industrial Land Use, (CH2M-Jones, 200le). 

Appendix E presents the derivation for infiltration raters). 
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Appendix F presents supporting parameters for calculating the dilution attenuation factor 

(DAF), partitioning coefficient (Kd) and SSL values for lead and nickel. 

3 Appendix G presents the Technical Memorandum Infiltration Variable Used in SSL 

4 Calculation. (CH2M-Jones, 2002). 

5 All tables and figures are presented at the end of their respective sections. 

SWM518AOC605621 ZEPIHMWPREVO. DOC '·3 



." , 

, 
d 

" / 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PHASE II 1M WORK PtAN,SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

2.0 Results of the Phase I Interim Measure 

This section presents the results of the Phase 11M pre-excavation sampling. The soil and 

groundwater samples were collected as proposed in the Pil1lse I 1M Work Plan for SWMU 5, 

SWMU 18, AGe 605, and AGe 621, Zone E (CH2M-Jones, 2001b). 

Soil samples were analyzed for semivolatile organic compounds (SVGCs), pesticides, lead, 

and nickel. Soil samples were also analyzed for synthetic precipitation leaching procedure 

(SPLP) characteristics and pH. Soil sample results are compared to generic screening values 

in this section, and will be compared to appropriate risk-based criteria and site-specific SSL 

values in Section 4.0 of this Phase II 1M Work Plan. The groundwater samples collected were 

analyzed for the eight Resource Conservation and Recovery Act (RCRA) metals. 

2.1 Phase I Interim Measure Pre-excavation Soil Sampling 
The Phase I 1M WP involved collecting surface and subsurface soil samples to further 

delineate the extent of soils exceeding the MCS. Surface soil samples were collected from the 

o to 1 foot below land surface (ft bls) interval and subsurface samples were collected from 

the 3 to 5 ft bls interval. The data from the Phase I sampling are provided in Appendix A; 

the data validation sununary for these analytical results is provided in Appendix B. 

17 For the Phase I sampling effort, the extent of surface soil with lead concentrations higher 

18 than 1,218 milligrams per kilogram (mg/kg) (the industrial land use screening value) was 

19 used as the surface soil target MCS. The proposed subsurface soil MCS for lead (1,427 

20 mg/kg, for lLnpaved laIld use) is based on the SPLP results frorn the Phase I samples~ 

21 Further information on the industrial land use screening value and the SPLP-based MCS is 

22 presented in Section 3.0 of this Phase II 1M Work Plan. 

23 Nickel was not identified as a cae in the Zone E RFI Report, Revision 0 (EnSafe, 1997). 

24 However, nickel was detected at concentrations that exceeded its calculated SSL (based on a 

25 dilution attenuation factor [OAFJ=10) of 77.1 mg/kg, which is presented in the Zone E RFI 

26 Report, Revision O. Selected samples were analyzed for total nickel and SPLP characteristics 

27 during the Phase I sampling to determine whether nickel concentrations threaten local 

28 groundwater, and to delineate the extent of nickel-impacted soil in the event remediation of 

29 nickel is deemed necessary. 
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1 In November 2001, CH2M-Jones collected surface and subsurface samples from 39 locations 

2 to complete the delineation at Combined SWMU 5. On February 21, 2002, CH2M-Jones 

3 collected soil samples at eight soil borings to calculate the site-specific SSLs. 

4 Figure 2-1 presents the locations of samples collected at combined SWMU 5. Locations of 

5 soil samples previously collected by EnSafe for the Zone E RF1 are also shown on the figure. 

6 Tables 2-1 and 2-2 present summaries of detected compounds from the Phase I 1M sampling 

7 for surface and subsurface soil, respectively. 

8 2.1.1 Surface Soil Results 

9 Metais 

10 Lead was detected in all 39 samples. Lead concentrations ranged from 4.3 to 15,000 mg/kg. 

11 Thirty-four surface soil samples were reported at concentrations above the range of 

12 background concentrations for Zone E (1.0 to 400 mg/kg) and the generic SSL (400 mg/kg). 

13 Eleven surface soil samples contained lead above the industrial screening level (1,218 

14 mg/kg). 

15 Nickel was detected in all 17 surface soil samples analyzed for nickel. Concentrations 

16 ranged from 2.9 J to 120 mg/kg. Five samples contained nickel at concentrations that exceed 

17 its generic SSL (DAF=lO) of 65 mg/kg. No surface soil sample contained nickel above its 

18 industrial RBC (based on a hazard index [H1)=O.I) of 4,100 mg/kg. 

19 Pesticides 

20 Nine pesticides were detected in the seven samples collected and analyzed for pesticides as 

21 part of the Phase I 1M WP at combined SWMU 5. Only dieldrin was detected at a 

22 concentration (E0055803201, 3.5 J inicrograITLS per kilograIT' [jig/kg]) that exceeded its 

23 generic SSL (DAF=10) of 2 J.lg/kg. No sample concentration exceeded its industrial RBC of 

24 360 J.lg/kg. 

25 Dieldrin was detected in the subsurface sample at soil boring E005SB032 at a concentration 

26 of 0.33 J mg/kg, which is below the generic SSL. This indicates that dieldrin is adequately 

27 attenuated with depth, and therefore does not represent a threat to groundwater at this 

28 location. 

29 Dieldrin was detected in 4 of 27 surface soil samples collected during the RFL All four 

30 detections were reported at concentrations that exceed the generic SSL (2 j1g/kg, DAF=lO). 

31 Detected concentrations of dieldrin in RF1 surface soil samples did not exceed the industrial 
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1 RBC (360 )lg/kg), and dieldrin was not detected in any of the 19 subsurface soil samples 

2 collected during the RFI. Specifically, dieldrin was not detected in the subsurface sample 

3 collected at soil boring E018SB005, which exhibited the highest surface soil concentration of 

4 dieldrin. This information supports the conclusion that dieldrin is adequately attenuated 

5 with depth, and therefore does not represent a threat to groundwater. 

6 Based on the above information, dieldrin does not warrant further investigation or remedial 

7 action at combined SWMU 5. 

8 SVOCs 
9 

10 

11 

Eleven SVOCs were detected in the three samples collected and analyzed for SVOCs as part 

of the Phase 1 IM WP at combined SWMU 5. No SVOC was detected above the screening 

criterion. 

12 2.1.2 Subsurface Soil Results 

13 Metals 

14 Lead was detected in an 39 subsurface soil samples. Concentrations ranged from 1.3 to 2,700 

15 mg/kg. Ten subsurface soil samples were reported at concentrations above the range of 

16 background concentrations for Zone E (1.8 to 322 mg/kg); nine subsurface soil samples 

17 contained lead above the generic SSL of 400 mg/kg for unrestricted (residential) land use 

18 (U.s. Environmental Protection Agency [EPA], 1996). 

19 

20 

Nickel was detected in 10 of 14 subsurface soil samples analyzed for nickel. The detected 

concentrations ranged from 4.9 J to 68 mg/kg. Only one sample (005SB02102, 68 mg/kg) 

21 contained nickel at a concentration that exceeded its generic SSL (DAF=10) of 65. 

22 Pesticides 

23 Six pesticides were detected in the seven samples collected and analyzed for pesticides as 

24 part of the Phase 1 1M WP at combined SWMU 5. No sample analyzed exceeded its 

25 respective generic SSL (DAF=10). 

26 SVOCs 
27 

28 

29 

Nine SVOCs were detected in the three samples collected and analyzed for SVOCs as part of 

the Phase 11M WP at combined SWMU 5. No SVOC was detected above its respective SSL 

(DAF=10). 
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1 2.1.3 SPLP Results 

2 Eight soil borings were advanced to collect SPLP samples. The locations of the SPLP soil 

3 borings are presented in Figure 2-2. Samples were collected and analyzed for total lead and 

4 SPLP characteristics from five borings. Samples from two borings were analyzed for total 

S nickel and SPLP. Samples from one boring were analyzed for both total lead and nickel as 

6 well as SPLP characteristics. A surface and subsurface sample was collected from each 

7 boring. The analytical results from these samples are presented in Table 2-3 and are briefly 

8 discussed below. 

9 Lead 

10 Lead was detected in both the soil sample and the leachate in all 12 samples (from six 

11 borings) collected and analyzed for lead. Total lead concentrations ranged from 3.7 to 

12 lS0,000 mg/kg. Lead concentrations in the SPLP leachate ranged from 3.5 to 20,000 

13 micrograms per liter (].lg/L). 

14 Nickel 
IS Nickel was detected in all six samples (from three borings) collected and analyzed for 

16 nickel. Total nickel concentrations ranged from S.7 to 2S0 mg/kg. Nickel was detected in the 

17 leachate of one surface soil sample (at sample location EOOSSBOS701). Nickel concentrations 

18 in the leachate ranged from non-detect « 4.7 ].lg/L) to 21 ].lg/L. 

19 2.2 Phase 11M Pre-excavation Groundwater Sampling 
20 As proposed in the Phase I IM WP, groundwater samples were collected from five locations 

21 (E018GWOOl, E018GW002, E60SGW004, E60SGWOOS, and E60SGW006) to delineate the 

22 extent of lead-i..·npacted ground,vater. Four ne,v monitoring ,veils (E605G\AJ005, 

23 E60SGW006, E60SGW007, and E60SGW008) were installed as part of the Phase I IM WP. 

24 Only two of the four new wells were sampled. The boring logs for these wells are presented 

2S in Appendix C. The locations of the groundwater samples are shown on Figure 2-2. 

26 All groundwater samples were analyzed for the eight RCRA metals, and the analytical 

27 results from the groundwater samples were compared to the Zone E background reference 

28 concentrations (BRCs) and maximum contaminant levels (MCLs). In the absence of an MCL, 

29 the EPA Region III tap water RBC was used. In the case of lead, the Treatment Technique 

30 Action Level (TTAL) was used in lieu of an MCL. The analytical results from these samples 

31 are presented in Table 2-4. Five metals (arsenic, barium, chromium, lead, and mercury) were 

32 detected in one or more of the five samples. 
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Lead exceeded its TTAL (15 pg/L) only in the sample collected from E605GW004, at a 

concentration of 21.4 pg/L. Monitoring well E605GWOO4 is less than 5 feet from the former 

location of monitoring well E605GW002 (now abandoned) where lead has been previously 

detected at elevated levels. 

None of the other four metals were reported at concentrations that exceed their respective 

MCLs and BRCs. 
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Detected Compounds in Surface Soil (Phase 11M Sampling) 
Phase filM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

Analyte 

Lead 

Sample 
Location 

E005SBOO4 

E005SB005 

E005SB006 

E005SB007 

E005SB008 

E005SB009 

E005SB010 

E005SB011 

E005SB012 

E005SB013 

E005SB014 

E005SB015 

E005SB016 

E005SB017 

E005SB018 

E005SB019 

E005SB021 

E005SB022 

E005SB023 

E005SB024 

E005SB025 

E005SB026 

E005SB027 

E005SB028 

E005SB029 

E005SB030 

SWMU518AOC605621ZEPIIIMWPREVO.OQC 

Date 
Collected 

11/13/01 

11/13/01 

11/13/01 

11/13/01 

11/13/01 

11/13/01 

11/13101 

11/13/01 

11/15/01 

11/15/01 

11/15/01 

11/15/01 

11/15/01 

11/15/01 

11/14/01 

11/14/01 

11/14/01 

11/14/01 

11/14/01 

11/15/01 

11/15/01 

11/15/01 

11/15/01 

11115/01 

11/14/01 

11/14/01 

ResuH aualifier Units 

670 

480 

440 

670 

1,900 

720 

6,900 

910 

7,000 

4.3 

15,000 

160 

840 

260 

100 

160 

750 

1,400 

1,400 

1,900 

700 

980 

400 

110 

170 

1,900 

= mglkg 

= 

= 

= 

= 

= 

= 

= 

= 

= 

EPA 
Region III 

RBC· 
(HI=O.I) 

1,218 

SSLb 

(OAF=10) 

400 

ZoneE 
Background 

Range of 
ConcentrationsC 

1.0·400 
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" TABLE 2·1 , 

"' Deiecie<i Compounds in Suriace Soii (Phase i iM Sampiingj 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

" 
d 

~ EPA ZoneE 
J 

Region III 
SSLb 

Background 
Sample Date RBC· Range of 

Analyte Location Collected Result Qualifier Units (HI=O.I) (DAF=10) ConcentrationsC 

'. E005SB032 11/14/01 930 

, , Lead E005SB033 11/14/01 490 = mg/kg 1,218 400 1.0·400 

E005SB034 11/19/01 44 

.~ E005SB034 11/15/01 9.9 , 
E005SB036 11/15/01 92 

E005SB048 11/16/01 7,600 = 

E005SB049 11/16/01 6,300 
, 
d E005SB050 11/16/01 8,2 = 

,.' .... , , 
E005SB051 11/16/01 8,900 

.,. Nickel E005SB021 11/14/01 95 mglkg 4,100 65 0,6 - 72 

, , E005SB022 11/14/01 46 

.• E005SB023 11/14/01 79 , 
.'. E005SB024 11/15/01 59 ' .~ 

.", 

.I E005SB025 11/15/01 B8 .,,", 

" E005SB026 11/15/01 120 
~ 

j 

E005SB027 11/15/01 34 '. j 

E005SB028 11/15/01 7.4 J 
, 

EOO5SB029 l1i14iOl 25 
',", 

E005SB030 11/14/01 110 

'" . , 
, E005SB032 11/14/01 41 

" 
~ E005SB033 11/14/01 18 , 
, E005SB034 11/19/01 5,9 J , .. E005SB034 11/15/01 2.9 J 
4 

.,,- E005SB036 11/15/01 7.4 J 

" 

~ Alpha-chlordane E005SB032 11/14/01 0.66 J JIg/kg 16,000 5,000 NA 
, 

E005SB034 11/19/01 0.84 J 

, E005SB036 11/15/01 6.8 J 

• 
" 
J 
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TABLE 2-1 

., Detecied Compounds in Suriace Soil (Phase 11M Sampling) .. Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex , 
· 
" EPA ZoneE 

Region III 
SSLb 

Background 
Sample Date RBC' Range of .. Analyte Location Collected Result. Qualifier Units (HI=O.I) (DAF=10) ConcentrationsC 

'", 

.,", 

J 

.., Dieldrin E005SB032 11/14/01 3.5 J pg/kg 360 2 NA 
• 
'" E005SB034 11/19/01 0.55 J 

E005SB036 11/15/01 0.39 J 

" E005SB037 11/13/01 0.55 J ., 

" Endosulfan II E005SB032 11/14/01 1.3 J pg/kg 1,200,000 9,000 NA 
.., , E005SB037 11/13/01 0.61 J 
"'\ · 
',,", 

Endrin Aldehyde E005SB036 11/15/01 0.67 J pg/kg 61,000 500 NA 
# 

."" Gamma-chlordane E005SB032 11/14/01 0.68 J Jlglkg 16,000 5,000 NA 

''''I E005SB033 11/14/01 lA 

'" 
'" E005SB034 11119/01 1.4 J 
" 
" E005SB036 11/15/01 15 , 
.", E005SB037 11/13/01 2.5 J 
.' 

."'\ 
Heptachlor Epoxide E005SB032 11114/01 0.81 J Jlglkg 630 350 NA • 

.", 

E005SB033 11/14/01 OA9 J _.' 

" E005SB038 , 11114/01 2.6 J 
,. , 

p,p'-DDD E005SB034 11/19/01 4.1 
"" 

J pg/kg 24,000 8,000 NA 
"-,./ 

E005SB036 11/15/01 0.68 J 
"",", 

E005SB037 11/13/01 3A J 
.~ 

E005SB038 11/14/01 29 J .., .. 
-" p,p'·DDE E005SB032 11/14/01 13 

'" 
= Jlglkg 17,000 27,000 NA 

E005SB033 11114/01 2.3 J 

" E005SB034 11/19/01 4.2 J 
• .;>' 

.",", E005SB036 11/15/01 2.1 J 

,-~" E005SB037 11/13/01 9.6 ,/ 

.., E005SB038 11/14/01 12 J · .. 
" p,p'-DDT E005SB032 11/14/01 34 J pg/kg 17,000 16,000 NA ., 
'" 

"'~ 
J 

-, 
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~ TABLE 2-1 , 
"" 

Detected Compounds in Surface Soil (Phase 11M Sampling) , Phase 111M Work Plan, SWMU 5, SWMU 18, AOC605, andAOC621, Zone E, Charleston Naval Complex 
) 

-~ EPA Zone E , 
Region III Background 

,~ Sample Date RBC' SSLb Range of 
Analyte Location Collected Result Qualifier Units (HI=O.l) (DAF=10) ConcentrationsC 

E005SB033 11/14/01 8<8 J 
~ 

J 

~ 
p,p'-DDT E005SB034 11/19/01 2<6 J Jig/kg 17,000 16,000 NA 

, 

'" 
E005SB036 11/15/01 J 

; 

.", E005SB037 11/13/01 14 J 
J 

~ 
E005SB038 11/14/01 1 1 j 

.i 

Acenaphthene E005SB039 11/13/01 340 J Jig/kg 12,000,000 285,000 NA 

Benzo(a)Anthracene E005SB039 11/13101 56 J Jlg/kg 7,800 1,000 NA 

E005SB040 11/13/01 110 J 

'" , 
Benzo(a)Pyrene E005SB039 11/13101 43 

'" 
J Jlg/kg 780 4,000 NA 

, 
E005SB040 i iii3iOi 100 j 

<~ 

' . Benzo(b)Fluoranthene E005SB039 11/13/01 63 .- J Jlg/kg 7,800 2,500 NA 

'" Benzo(g,h,i)Perylene E005SB040 11/13/01 57 J Jig/kg NA NA NA -' 

'"'1 , 
Benzo(k)Fluoranthene E005SB040 11/13/01 210 J Jig/kg 78,000 24,500 NA , , 

" 
Chrysene E005SB039 11/13/01 63 J Jlg/kg 780,000 80,000 NA 

'0 E005SB040 11/13/01 100 J 
; 

Flouranthene E005SB039 11/13/01 430 Jlg/kg 8,200,000 2,150,000 NA 

E005SB040 11/13/01 560 J 

"- E005SB041 11/13/01 350 J 

.'" ., 
Fluorene E005SB039 11/13/01 340 J Jlg/kg 8,200,000 280,000 NA 

.", 

J 

,~ Phenanthrene E005SB040 11/13/01 39 J Jlg/kg NA NA NA 

; Pyrene E005SB039 11113/01 84 J Jlg/kg 6,100,000 2,100,000 NA 
" .." E005SB040 11113/01 160 J j 

' •. 
BEQs E005SB039 11113/01 277.0 J Jig/kg 780 NA 1,304d 

<~ 
E005SB040 11/13/01 386.2 J 

" I E005SB041 11/13/01 439.3 J 
.. ~ 
.,4 Concentrations in bold and outlined text exceed the Zone E range 01 background concentrations and either the EPA Region III 

risk-based concentration (RBC) or the soil screening level (SSL). 

, 
4 
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TABLE 2-1 
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REVISION 0 
APRIL 2002 

Detected Compounds in Surface Soii (Phase i iM Sampiing) 
Phase 111M Worl< Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

Analyte 
Sample 

Location 
Date 

Collected Result Qualifier Units 

EPA 
Region III 

RBC' 
(HI=O.I) 

SSLb 

(DAF=10) 

Zone E 
Background 

Range of 
ConcentrationsC 

'Industrial risk-based concentration (RBC) from the U.S. EPA Region III RBC table (10/2000), based on a hazard index (HI) 
of 0.1 for non-carcinogenic compounds. 

b U.S. EPA Soil Screening Guidance: Technical Background Document (5/1996) based on a dilution attenuation factor (DAF) 
of 10. 

C Project Team Notebook and Instructions, Charleston Naval Complex, Environmental Restoration Project. Revision 1A. 
(CH2M-Jones, December 2001). 

d BEC oonoentmtions are derived from calculations made per the Teohnical Memorandum, Tec,'micallnformation for 
Development of Background BEQ Values (CH2M-Jones, February 2001). 

J 

UJ 

U 

pglkg 

mg/kg 
". ,,~ 

Indicates thai the compound was detected. The reported value is the concentration of the compound. 

Indicates that the compound was detected. The reported value is the estimated concentration of the compound. 

Indicates thai the compound was not detected. The reported value is an estimated detection limit. 

Indicates that the compound was not detected. The reported value is the detection limit. 

Micrograms per kilogram 

Milligrams per kilogram 

Indicates tha1 the information is not available or not applicable. 

SWMU5taAOC60562tZEPtJIMWPREVO.OOC 2·10 
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PHASE 11 1M WORK PLAN,SWMUS 5, 18AND AOCS 605, 621, ZONEE 
CHARLESTON NAVAl COMPLEX 

REVISION 0 

~ 
APRil 2002 

, 
TABLE 2-2 , 

" Deiecied Compounds in Subsurface Soii (Phase i iM Sampiingj . Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 
~ 

,""- ZoneE 

,,~. 

Background 
Date Result SSL" Range of 

Analyte Station 10 Collected (mglkg) Qualifier Units (OAF=10) Concentrationsb 

·4 

Lead E005SB004 11/13/01 92 mglkg 400 1.8 - 322 
-' 
, E005SB005 11/13/01 200 , 

,' ..... E005SB006 11/13/01 140 

., ... E005SB007 11113101 140 

E005SB008 11/13/01 7.6 
• 

E005SB009 11113/01 350 

E005SB010 11/13/01 200 
4 

'. E005SB011 11113/01 74 , .. E005SB012 11/15/01 

~ .I 

... E005SB013 11115/01 700 , 
" .. E005SB014 "' 11115/01 120 

) E005SB015 11/15/01 470 
~" 

E005SB016 11/15/01 14 
'. 

E005SB018 11/14/01 90 
" 
-" E005SB019 11/14/01 77 

',", , 
E005SB021 11114/01 960 = 

" 
~ 

" 
E005SB022 11/14/01 16 

E005SB023 11/14/01 19 

. ." E005SB024 11/15/01 86 

." E005SB025 11/15/01 37 
,-, 

E005SB026 11/15/01 51 

'" 
E005SB027 11/15101 1.3 , 

_"Iifb., E005SB028 11/15101 5.6 
," 
,"' E005SB029 11/14/01 21 , 

E005SB030 11/14/01 300 

":) E005SB032 11/14/01 B8 '" E005SB033 11/14/01 550 
.", 

E005SB035 11/19/01 52 " 

.. 
A 

.",,-

SWMU518AOC605621ZEPII1MWPAEVO.OOC 2·11 

'" 



, 
PHASE 111M WORK PLAN, SWMUS 5, 18 AND AOes 605, 621, ZONE E , CHARLESTON NAVALCQMPL£X 

1 AEVISION 0 
'~'. APAll200Z 
J 

~ TABLE 2·2 ,# 
n ..... "" ....... f" .... ,..,.., ........ , ,nA .. in C:, ,h"",rI..,. ........ enil JOh ..... " I 11" C .... rn ... lin"'\ 

" 
"" ... l ........ '<;iU VVll 't"VUI 1\,.1.;1 "' .......... .;>""'U .... ., VVII \1,.0.,:)'0 111ft VUI"I-'UI''d1 

, Phase 111M Work Plan, SWMU 5, SWMU 18, AGC 605, andAGC 621, Zone E, Charleslon Naval Complex 

'" 
'", Zone E 

Background 
,'" Date Result SSLa Range of 

Analyte Station 10 Collected (mg/kg) Qualifier Units (DAF=10) Concentrationsb 

# 

Lead EOO5SB036 11/15/01 52 mglkg 400 1.8·322 , 
J 

~ 
EOO5SB048 11/16101 2,700 

E005SB049 11116101 200 

EOO5SB050 11/16/01 2,100 

" E005SB051 11/16101 2,200 

") 
Nickel E005SB021 11/14/01 68 mg/kg 65 0.85·20 

~ 

EOO5SB024 11/15/01 9.6 , 
E005SB025 11115/01 9.8 

%, 

E005SB026 11/15/01 13 
"'" 

r-nn".. ... n"' ... ""'7 .... I ...... ' ...... 14 C:UV;;J0DU£1 II/IO/UI 
,~ 

E005SB028 11/15/01 1.4 J 
"'''-

j 

E005SB030 11/14/01 25 

'" 
E005SB033 11/14/01 18 , 

J 

E005SB035 11/19/01 9.5 ." -' 
E005SB036 11/15/01 4.9 J 

, Dieldrin E005SB032 11114/01 0.33 J Jlg/kg 2 NA , 

E005SB033 11/14/01 0.48 J 

E005SB035 11/19/01 0.56 J 

'" Endosulfan II E005SB033 11/14/01 0.46 J Jlg/kg 9,000 NA 

,~ 

Gamma-chlordane E005SB032 11/14/01 , 0.29 J Jlg/kg 5,000 NA 

" E005SB033 11/14/01 1.7 ." 1 

E005SB036 11/15/01 2.4 J 
,"" 
" p,p'·DDD E005SB036 11/15/01 
.! 

2.8 = Jlg/kg 8,000 NA 

. p,p'-DDE E005SB032 11/14/01 0.7 J Jlg/kg 27,000 NA 

" 
" E005SB033 11/14/01 1.4 J 

E005SB035 11/19/01 0.87 J 
~ "+, 
• E005SB036 11/15/01 4 

"""-
.! 

"I 
J 

," SWMU518AOC605621ZEPIIIMWPREVO,DOC 2·12 

'" 
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,,"" 
J 

PHASE 111M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E , CHARLESTON NAVAL COMPLEX , 
REVISION 0 , APRIL 2002 

" 
~ TABLE 2·2 
" n"t""I"...I f'''' ....... '''''''''''"j ... in C.,I-. ... ,.04 ........... C .... il lOh ......... Ill. C' ............ I: ...... \ 

"' 
L.I'Vl""-'lvU VVII'PVUIIU» III VUlJ~Ulla,-,C" '"'VII" 110..;10;;:;' nYI VCl'lItJml~1 

" Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

"" .. 
'-'" Zone E 

Background 
Date Result SSL' Range of 

Analyte Station 10 Collected (mglkg) Qualifier Units (OAF=10) Concentrationsb 

p,p'·OOT E005SB032 11114101 4 J Jlglkg 16,000 NA ,'"' 
" E005SB033 11114101 11 J 

E005SB035 11119101 0,91 J 

A Acenaphthene E005SB039 1 tl13101 370 J Jlglkg 285,000 NA 

." E005SB040 11113/01 320 J 
"' 

.", E005SB041 11113/01 380 J ,. 

c">/ Benzo(a)Anthracene E005SB040 11113/01 130 J JIg/kg 1,000 NA 
~. , ... Benzo(a)Pyrene E005SB040 11113/01 120 J JIg/kg 4,000 NA , 
"" Benzo(b)Fluoranthene E005SB040 11113/01 200 J Jlglkg 2,500 NA 

-0" .. Benzo(k)Fluoranthene E005SB040 11/13/01 71 J Jlglkg 24,500 NA 

" , Chrysene E005SB040 11113/01 99 J JIg/kg 80,000 NA 
"-

." Flouranthene E005SB039 11113/01 420 J Jlglkg 2,150,000 NA 

.... E005SB040 11/13/01 510 J 
. ' 
.~ E005SB041 11/13/01 460 

" , 
Fluorene E005SB039 11113/01 370 J JIg/kg 280,000 NA , 

, 
E005SB041 11/13/01 390 J 

.. na... ____ ...... ~ ___ 
rnnccon ..... n", .... ' ....... ,n .. 43 , .. _/1_- NA NA r 110;;:1 lell IU II C'l It:: CUU<.J,:;)DU0", I 1110/U I " J.lY'r..~ 

." 
" E005SB040 11113/01 53 J 

E005SB041 11113/01 28 J .. 
" 

, Pyrene E005SB040 11113/01 180 J Jlglkg 2,100,000 NA 

., 
BEQs E005SB039 11/13/01 508.4 U Jlglkg NA 1,400' 

E005SB040 11113/01 352.8 J 

,"" E005SB041 11/13/01 520.0 U , 
'-'''''' Concentrations in bold and outlined text exceed the Zone E range of background concentrations and soil screening level .I 

..... (SSL) . 
,4 a U.S. EPA Soil Screening Guidance: Technical Background Document (May 1996) based on a dilution attenuation factor 
. , (OAF) of 10 . •• 
" J 

,"'- SWMU516AOCOO5621ZEPIIIMWPREVO.OOC 2·13 
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TABLE 2-2 
Detected Compounds in Subsurface Soil (Phase! !M Sampling) 

PHASE 11 1M WORK PLAN, SWMUS5, 18 AND AOCS 605, 621, ZONEE 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
APRIL 2002 

Phase 111M Work Plan, SWMU 5,SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

Analyte Station 10 
Date 

Collected 
Result 

(mglkg) Qualifier Units 
SSLa 

(DAF=IO) 

ZoneE 
Background 

Range of 
Concentrationsb 

b Project Team Notebook and Instructions, Charleston Naval Complex, Environmental Restoration Project. Revision 1 A. 
(CH2M-Jones, December 2001). 

C SEQ concentrations are derived from catculations made per the Technical Memorandum, Technicsllnformation for 
Development of Background BEQ Values (CH2M-Jones, February 2001). 

Indicates that the compound was detected. The reported value is the concentration of the compound. 

J Indicates that the compound was detected. The reported value is the estimated concentration of the 
compound. 

UJ Indicates that the compound was not detected. The reported value is an estimated detection limit. 

U Indicates that the compound was not detected. The reported value is the detection limit. 

jig/kg Micrograms per kilogram 

mglkg Milligrams per kilogram 

NA Indicates that the infonnation is not available or not applicable . 
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TABLE 2-4 
Detected Inorganic Compounds from Phase 11M Groundwater Sampling 

PHASE 111M WORK PLAN, SWMUS 5,18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APAll2002 

Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

Sample Result Zone E 
Analyte Location SamplelD Date Collected (pgJl) Qualifier MCL' BRCb 

Arsenic E018GWOOI 018GW001L2 12105/01 5.21 J 50 18.7 

E605GW004 605GWOO4L2 12105/01 6.98 J 

E605GW005 605GWOO5L2 12105/01 8.91 J 

E605GWOO6 605GWOO6L2 12105/01 4.97 J 

Barium E018GWOOI 018GWOO1L2 12105101 85.8 J 2,000 211 

E018GW002 018GW002L2 12105/01 423 

E605GWOO6 605GWOO6L2 12105/01 158 J 

Chromium, Total E605GW004 605GW004L2 12105/01 7.98 J 100 12.3 

Lead E018GWOOI 018GWOO1L2 12105/01 5.58 15 4.8 

E605GW004 605GWOO4L2 12105/01 21.4 

E605GWOO5 605GWOO5L2 12105;01 4.63 

E605GWOO6 605GWOO6L2 12105/01 3.77 

Mercul)' E018GWOOI 018GW001L2 12105/01 0.145 J 2 NC 

Concentrations in bold and outlined text exceed the Zone E background reference concentration (BRC) and 
maximum contaminant level (MCL). 

a U.S. EPA National Primal)' Drinking Water Standards (March 2001). 

b Background Reference Concentration (BRC) from the Zone E RFI Report, Revision 0 (En Safe, 1997) . 

Indicates that the compound was detected. The reported value is the concentration of the compound. 

J Indicates that the compound was detected. The reported value is the estimated concentration of the 
compound. 

U Indicates that the compound was not detected. The reported value is the detection limit. 

UJ Indicates that the compound was not detected. The reported value is an estimated detection limit. 

JlglL Micrograms per liter 

NC Indicates that the BRC was not calculated due to a large percentage (>90%) of non-detects. 

SWMU518AOG605621ZEPIIIMWPREVO.DOG 
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PHASE 111M WORK PLAN, SWMUS 5, 18AND AGeS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

1 3.0 Identification of Media Cleanup Standards 

2 

3 

This section identifies the proposed MCSs for lead and nickel, and describes how they are 

derived. The MCSs are based on human health exposure-based concentrations and 

4 concentrations protective of groundwater. 

5 The exposure-based MCSs are described in the subsections below. For groundwater 

6 protection, SSLs are calculated using area-specific soil partitioning values and site-specific 

7 DAFs. The derivation of the site-specific OAF, the area-specific partitioning coefficients, and 

8 the area-specific SSLs are also described in the subsections below. 

9 3.1 Health-Based MeS 
10 To evaluate surface soil for the 1M, concentrations will be compared to criteria derived on 

11 the basis of direct exposure to human receptors. Combined SWMU 5 and the surrounding 

12 area are designated for industrial land use. Tne land use for the area is expected to remain 

13 industrial. Both an unrestricted (residential) land use-based MCS and an industrial land use-

14 based MCS are listed below for lead and nickel. However, proposed MCSs are selected on 

15 the basis of industrial land use. It is expected that land use restrictions will also be applied 

16 at this site. 

17 3.1.1 Health-Based MCS for Lead 
18 For unrestricted land use at the CNC, the BRAC Cleanup Team (BCT) has agreed to use the 

19 generally accepted MCS of 400 mg/kg target screening level in surface soil, which is based 

20 on protection of residential d-rildren against lead exposure. A C:r-~C-specific lead target value 

21 was developed to be protective of adults against lead exposure in areas identified for 

22 

23 

current and future industrial land use. The target lead MCS was derived from the EPA 

Adult Lead Methodology (ALM), as detailed in the Technical Memorandum Adult Lead 

24 Methodology (ALM) Derived Target Lead Concentrations for Industrial Land Use (CH2M-Jones, 

25 

26 

27 

2001c). A copy of the technical memorandum is included in Appendix O. 

The ALM is specifically used for calculating target lead concentrations protective of adult 

receptors (e.g., site workers). The ALM uses a biokinetic slope factor to represent lead 

28 biokinetecs, and an exposure model in which all exposure pathways, except the soil 

29 ingestion pathway, are represented by a background blood-lead concentration. As detailed 

30 in the technical memorandum, the ALM calculates a target cleanup value of 1,218 mg/kg 

SWM518AOC605621 ZEPIIIMWPREVO.DQC 3·' 



PHASE II 1M WORK PLAN, SWMUS 5, 1 a AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

1 for industrial use sites. Average site residual concentrations will be compared with the 

2 target MCS value of 1,218 mg/kg. Combined SWMU 5 is zoned for industrial use, and land 

3 use restrictions are planned to be compatible with this use. 

4 3.1.2 Health-Based MeS for Nickel 
5 Nickel was identified as requiring further evaluation based on exceedances of its generic 

6 SSL. No surface soil samples were found to contain nickel at concentrations that exceed its 

7 residential RBC of 1,600 mg/kg (HI=I) or the industrial RBC of 41,000 mg/kg (HI=I) from 

8 the U.s. EPA Region III RBC table (October 2000). Because combined SWMU 5 is located in 

9 an area designated for current and future industrial use, an MCS value of 41,000 mglkg 

10 would be appropriate for the protection of human heaith for workers in the area in the event 

11 that remedial actions were determined necessary for nickel in surface soil. Because surface 

12 soil concentrations of nickel are all below the industrial RBC, surface soil concentrations also 

13 need to be compared to a site-specific SSL . 

14 3.2 Site-Specific SSLs 
15 Site-specific SSLs were derived using EPA SSL guidance (Soil Screening Guidance: Technical 

16 Background Document, EPA 1996). First, a DAF was calculated specific to combined SWMU 5 

17 

18 

and the surrounding area. Then, area-specific partition coefficients (K,,) values were 

calculated from the SPLP data collected at combined SWMU 5. These two factors were used 

19 to calculate site-specific SSLs at combined SWMU 5. K" values depend on chemical 

20 properties and vary with the dynamicS between the chemical and the soil in which it is 

21 present. The subsections below present the methods used to derive the SSLs. 

22 3.2.1 Site-Specific OAF 
23 Equations 11 and 12 from the EPA Soil Screening Guidance: Technical Background Document 

24 (1996) were used to derive the DAF, as shown below. 

25 Equation 11: DAF = 1 + Kid/IL 

26 Where K = hydraulic conductivity = 3.0 ftl day = 333.8 mlyr 

27 i = hydraulic gradient = 0.0045 ft/ ft 

28 d = mixing zone thickness (from equation 12) 

29 I = infiltration rate = 0.14 m/yr unpaved; 0.0087 mlyr paved 

30 L = source length parallel to groundwater flow direction = 60 ft = 18.3 m 

SWM51 aAOC605621 ZEPlJIMWPREV o. DOC 
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1 The hydraulic conductivity is extrapolated from the USGS model presented in Hydrogeology 

2 and Simulation of Ground-Water Flow in the Surficial Aquifer System in the Area of Charleston 

3 Naval Base, North Charleston, South Carolina, 1995-97, United States Geological Survey 

4 Administrative Report 1999, The hydraulic gradient is estimated from the potentiometric 

5 surface map presented in the Interim Measures Report for Groundwater Monitoring Fiscal Year 

6 2000, Revision a (CH2M-Jones, 2001a), The mixing zone thickness is a function of the site 

7 properties, as described below, The derivation of the infiltration rates is presented in 

8 Appendix E; an unpaved condition will be used to evaluate a worst-case SSL The source 

9 length in the direction of groundwater flow is estimated as 60 ft using the area of soil 

10 determined to have been impacted by lead, The estimated value for L was based on 

11 

12 

historical and recent lead concentration data, Variations in this value have only minor 

effects on the resulting DAF calculation, 

13 The mixing zone thickness, d, in meters, is calculated from Equation 12 from the Soil 

14 Screening Guidance: 

15 Equation 12: d = (0,0112U)05 + d.{1-exp[(-LI)/(Kid.)]} 

16 Where L = source length parallel to groundwater flow direction = 183 m 

17 d. = aquifer thickness = 25 ft or 7,6 m 

18 I = infiltration rate = 0,14 m/yr for unpaved 

19 K = hydraulic conductivity = 333,8 m/yr 

20 i = hydraulic gradient = 0,0045 ftl ft 

21 The thickness of the mixing zone is the lessor of Equation 12 or the total aquifer thickness as 

22 the mixing zone cannot exceed the saturated thickness of the water bearing zone, 

23 

24 

25 

For the unpaved surface, the mixing zone thickness at the combined SWMU 5 is 2.2 m, 

Using this value, the DAF for the future unpaved condition at the sites is estimated as 3,1, 

For comparison, using an infiltration rate of 0,0087 m/yr, representative of a paved 

26 condition, the DAF at combined SWMU 5 is calculated as 20,6, The value based on the 

27 unpaved scenario will be used to develop the leachability-based MeS for lead and nickel at 

28 

29 

combined SWMU 5 as a conservative assumption, even though the site is expected to 

remain paved, 

SWM518AOC605621ZEPIIIMWPAEVO.oOC >-3 
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2 A partitioning coefficient (KJ) was calculated for each sample, on the basis of the quantities 

3 of soil and water used in the SPLP test and the resulting leachate concentrations. The KJ is 

4 

5 

the ratio between the soil and the leachate concentrations, expressed in units of liters per 

kilogram (L/kg). Calculations are presented in Appendix F. The partitioning coefficient for 

6 each sample that was analyzed for lead by SPLP is listed in Table 3-1. 

7 For the purposes of calculating site-specific SSLs from SPLP data, samples where lead was 

8 not detected in the leachate, or in the soil samples where lead was detected within or below 

9 the range of background concentrations (surface soil, 400 mg/kg; subsurface soil, 322 

10 mg/kg) were not used in me SSL (KI) calcuiation. 

11 As described in the Technical Memorandum Infiltration Variables Used in SSL Calculations 

12 (CH2M-Jones, 2002), in the case where the metal is not detected in the leachate, one-half the 

13 detection limit is used for the leachate concentration to calculate KJ. A copy of the technical 

14 memorandum is included in Appendix G. 

15 TIle solubility of lead in water varies with pH. The equilibriun-l concentration of lead in 

16 water at a pH of 4 is a maximum of 4 mg/L. At a pH of 8 the maximum lead concentration 

17 would be 0.2 mg/L. The equilibrium lead concentration could be significantly less in the 

18 presence of phosphate and chloride, as low as 0.3 mg/L at a pH of 4 and 0.001 mg/L at a pH 

19 of 8 (EPA, 1999b). Based on this information, chemistry in SPLP samples with lead 

20 concentrations in the leachate above the solubility limit would be controlled by precipitation 

21 chemistry rather than adsorption reactions. One sample (005SB05501, 20 mg/L) was found 

22 to contain lead at a concentration that was above the solubility limit and one sample 

23 (005SB05601, 3.2 mg/L) was near the solubility limit. As a conservative assumption, the 

24 results from these samples were used in the calculation of Kd to provide a conservative SSL 

25 value, but it should be noted that the analytical results from these samples may not be 

26 representative of actual site conditions (they may over-predict the leachability of lead). 

27 As shown in Table 3-1, the KJ for the soil at the combined SWMU 5 was calculated at values 

28 ranging from 2,136 to 2,727,253 L/kg for samples used in the site-specific SSL calculation. 

29 The geometric mean of these KJ values was calculated to provide a conservative partitioning 

30 coefficient for the site of 30,695 L/kg. 

31 3.2.3 Partitioning Coefficient for Nickel 
32 

33 

Partitioning coefficients for each SPLP sample were calculated from the total nickel 

concentration and the leachate concentration. Results for samples where the soil 

SWM51 BAOC605621 ZEPIIIMWPREVO.OOC 
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1 concentrations of nickel were below the upper bound of background concentrations (surface 

2 soil, 72 mg/kg; subsurface soil, 20 mg/kg) were not used in the site-specific SSL (K,,) 

3 calculation. 

4 As described in the Technical Memorandum Infiltration Variables Used in SSL Calculations 

5 (CH2M-Jones, 2002), in the case where the metal is not detected in the leachate, one-half the 

6 detection limit is used for the leachate concentration to calculate K". A copy of the technical 

7 memorandum is included in Appendix G. 

8 As shown in Table 3-1, the partitioning coefficient for nickel was calculated to be 16,225 

9 L/kg. 

10 3.2.4 SSL for Lead at Combined SWMU 5 
11 SSLs were calculated using the following equation: 

12 SSL = K" x MCL x DAF 

13 Where MCL = Maximum Contaminant Level. The National Primary Drinking Water TTAL 

14 of 0.015 illg/L was used for lead although it is applicable to treated waler al Ule lap. The 

15 SSLs calculated from the site-specific K" values and the site-specific DAF are listed in Table 

16 3-1. 

17 The SSL for the future unpaved condition was calculated at 1,427 mg/kg, and for a future 

18 paved condition, the SSL was calculated at 9,485 mg/kg. 

19 3.2.5 SSL for Nickel at Combined SWMU 5 
20 Table 3-1 and Appendix F show that the partitioning coefficient for nickel was calculated at 

21 16,225 L/kg. The DAF values used for the lead SSL calculations, with a conservative value 

22 of source length (L) of 60 ft, were used to calculate an SSL of 36,716 mg/kg for the unpaved 

23 future scenario, and 243,987 mg/kg for the paved scenario. 

24 3.3 Application of MCS for Lead at Combined SWMU 5 
25 The MCS for surface soil (0 to 1 ft bls) is the lower value of the industrial RBC (1,218 mg/kg) 

26 and the site-specific SSL (1,472 mg/kg), in areas exceeding backgrou_nd conditions. 

27 Therefore the proposed surface soil MCS is 1,218 mg/kg. The MCS for subsurface soil 

28 (greater than 1 ft bls) is the SSL of 1,427 mg/kg. 
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1 The industrial RBC is based on exposure to the average site concentration. Therefore, 

2 meeting the MCS requires removing lead-impacted soil until the mean lead concentration 

3 drops below the proposed MCS. 

4 Likewise, individual SSL exceedances are not necessarily expected to pose a threat to 

5 groundwater. To determine if a threat to groundwater exists, mean concentrations within 

6 suspected source areas were compared to the SSL. Lead-impacted subsurface soil will be 

7 removed such that the mean lead concentration remaining in the source area is less than the 

8 MCS (1,427 mg/kg). In order to insure that the proposed 1M adequately protects 

9 groundwater, individual soil borings that contain lead at concentrations greater than 2 times 

10 the SSL (2 i 854 lng/kg) will be excavated regardless of the mean concentration. 

11 3.4 Application of MCS for Nickel at Combined SWMU 5 
12 Tables 3-2 and 3-3 present all nickel data from Combined SWMU 5 surface and subsurface 

13 soils, respectively. As seen in Table 3-3, all surface soil samples at combined SWMU 5 reveal 

14 nickel concentrations below the health-based MCS for industrial land use and the site-

15 specific SSL. All subsurface soil samples are below the site-specific SSL. It should be noted 

16 that nickel has not been detected in groundwater at the site above the tap water RBC (73 

17 J.lg/L, HI=O.I). Therefore, remediation of nickel-containing soils is not warranted for 

18 protection of human health or of groundwater, and will not be addressed further in this 1M. 
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PHASE 111M WORK PLAN, SWMUS 5, 18 AND AOes 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

TABLE 3·2 
Nickel Concentrations in Surface Soil 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

EPA Site· Zone E 
Region til Specific Background 

Date Result RBC' SSLb Range of 
Station 10 Sample 10 Collected (mglkg) Qualifier (HI=O.l) (DAF=10) ConcentrationsC 

E005SB002 005SB00201 0912511995 1.4 J 4,100 36,716 0.6·72 

E005SBOOl 005SB00101 0912511995 8.7 = 

E005SB003 005SB00301 0912211995 17.6 

E018SB005 018SB00501 a 0912511995 22.B 

E01BSB004 01 BSB00401a 0912511995 16.7 , 
E01BSB003 01 BSB00301 a 1010311995 6.3 J 

E018SB002 01 BSB00201 a 0912511995 1.7 J 

E01BSBOOl 01BSB00101a 0912511995 10.3 

E605SB004 605SB00401 0912111995 11.6 

E605SB005 605SB00501 0912611995 73.B 

E605SB006 605SB00601 0912211995 16.3 

E605SB007 605SB00701 0912211995 245 

E605SBOOB 605SBOOBOl 0912211995 21.9 

E605SB009 605SB00901 0912211995 39.2 

E605SB002 605SB00201 0912611995 0.77 J 

E605SB010 605SB01001 0912111995 9.30 

E605SBOll 605SB01101 0912111995 33.0 

E605SB012 6055B01201 0513111996 221 J 

E605SB013 6058801301 05/31/1996 53.1 J 

E605SB014 605SB01401 0513111996 35.0 J 

E605SB003 605SB00301 0912111995 38.B 

E605SBOOl 605SB0010l 0912511995 20.5 
~ 

E605SB017 605SB01701 0911711996 13.0 

E621SBOOl 621SB0010l 0112711999 2.7 J 

E621SB002 621SB00201 01i27i1999 7.1 

E621SB003 621SB00301 0112711999 7.6 
" 
" E621SB004 621SB00401 0112711999 1.7 J 

E605SB015 605SB01501 0513111996 17 J 

E005SB021 005SB02101 1111412001 95.0 
j 

~ 

SWM518AOC605621 ZEPIIIMWPREVO.OOC ~9 
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PHASE 111M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

TABLE 3-2 
Nickel Concentrations in Surface Soii 
Phase If 1M Work Plan, SWMU 5, SWMU 18, AGC 605, and AGC 621, Zone E, Charleslon Naval Complex 

EPA Site- Zone E 

Date Result 
Region III Specific Background 

RBC' SSLb Range of 
Station 10 Sample 10 Collected (mg/kg) Qualifier (HI=O.l) (DAF=10) ConcentrationsC 

E005SB022 005SB02201 11/14/2001 

E005SB023 005SB02301 11/14/2001 

E005SB024 005SB02401 11/15/2001 

E005SB025 005SB02501 11/15/2001 

E005SB026 005SB02601 11/15/2001 

E005SB027 005SB02701 11/15/2001 

E005SB028 oo5SB02801 11/15/2001 

E005SB029 005SB02901 11/1412001 

E005SB030 005SB03001 11/14/2001 

E005SB032 005SB03201 11/14/2001 

E005SB033 005SB03301 11/14/2001 

E005SB034 005SB03501 11/19/2001 

E005SB034 005SB03401 11/15/2001 

E005SB036 005SB03601 11/15/2001 

46.0 

79.0 

59.0 

120 

120 

34.0 

7.40 

25.0 

110 

41.0 

18.0 

5.9 

2.9 

7.4 

J 

J 

J 

J 

4,100 36,716 0.6 - 72 

• Industrial Risk Based Concentration (RBG) from the U.S. EPA Region III RBG table (10/2000), based on a 
hazard index (HI) of 0.1 for non-carcinogenic compounds. 

b Site-specific soil screening level presented in this Phase 111M WP. 

C Project Team Notebook and Instructions, Charleston Naval Complex, Environmental Restoration Project. 
Revision lA (GH2M-Jones, December 2001). 

Indicates that the compound was detected. The reported value is the concentration of the compound. 

J Indicates that the compound was detected. The reported value is the estimated concentration of the 
compound. 

UJ Indicates that the compound was not detected. The reported value is an estimated detection limit. 

U Indicates that the compound was not detected. The reported value is the detection limit. 

mglkg Milligrams per kilogram 

SWM51BAOC605621ZEPIIIMWPREVO.DOC ~10 



PHASE 11 1M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

''') 

~ 
TABLE 3-3 

" Nickel Concentrations in Subsurface Soil I 

Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

ZoneE 
"., Site-Specific Background 

Concentration SSLa Range of 
.. ~ Station ID SamplelD Date Collected (mg/Kg) Qualifier (DAF=10) Concentrationsb 

4 

E005SB001 005SB00102 09/25/1995 127 36,716 0.85 - 20 

E005SB003 005SB00302 09/2211995 16.2 

" E005SB002 005SB00202 ., 09/25/1995 0.79 J 

~ E018SB005 018SB00502a 09/25/1995 32 J 

E018SB003 018SB00302a 10/03/1995 8.6 J 

E018SB002 018SB00202a 09/25/1995 9.7 
, 

E605SB009 605SB00902 09/2211995 20.6 , 

E605SB005 605SB00502 09/26/1995 27.7 

E605SB006 605SB00602 09/2211995 12.7 

E605SB002 605SB00202 09/26/1995 7A 

E605SB010 605SB01002 09/21/1995 12.3 

E605SBOll 605SB01102 09/21/1995 8.1 
~ 

E605SB012 605SB01202 05/31/1996 19.2 J 
,"" 

E605SB008 605SB00802 09/2211995 1.7 J 
, 

E605SB015 605SB01502 05/31/1996 17.5 J 

E605SB014 605SB01402 05/31/1996 23.1 J 

E605SB017 605SB01702 09/17/1996 12.7 

E621S6001 6215600102 01;27;1999 8.2 

" E621SB002 621SB00202 01/27/1999 10.5 

"" E621SB003 621SB00302 01/27/1999 7.9 

E005SB021 005SB02102 11114/2001 68.0 ., 
E005SB024 005SB02402 11/15/2001 9.6 

E005SB025 005SB02502 11/15/2001 9.8 

E005SB026 005SB02602 11/15/2001 13.0 

E005SB027 005SB02702 11/15/2001 14.0 
4 

E005SB028 005SB02802 11/15/2001 lAO J 
-~~ 

E005SB030 005SB03002 11/14/2001 25.0 

• E005SB033 005SB03302 11/14/2001 18.0 
.-., 

SWM518AQC605621ZEPI1IMWPREVO.DQC "11 
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PHASE 111M WORK PLAN. SWMUS 5, 16AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2002 

TABLE 3·3 
Nickel Concentrations in Subsurface Soil 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

ZoneE 
Site-Specific Background 

Concentration SSL' Range of 
Station ID SamplelD Date Collected (mg/Kg) Qualifier (DAF=10) Concentrationsb 

E0055B035 0055B03502 11/19/2001 9.5 36,716 0.85·20 

E005SB036 005SB03602 11/15/2001 4.9 J 

a Site-specific soil screening level presented in this Phase II 1M WP. 

b Project Team Notebook and Instructions, Charleston Naval Complex, Environmental Restoration Project. 
Revision 1 A (CH2M·Jones, December 2001). 

Indicates that the compound was detected. The reported value is the concentration of the compound. 

J Indicates that the compound was detected. The reported value is the estimated concentration of the 
compound. 

UJ Indicates that the compound was not detected. The reported value is an estimated detection limit. 

U Indicates that the compound was not detected. The reported value is the detection limit. 

mglkg Milligrams per kilogram 

SWM516AOC605621ZEPIIIMWPREVO.DOC 3-12 
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PHASE 111M WORK PLAN, SWMUS 5, 18 AND Aces 605, 621, ZONE E 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
APRIL 2002 

4.0 Technical Approach for the Phase II Interim 
Measure 

This section outlines the technical approach to the removal of lead-contaminated soil at 

combined SWMU 5, where lead concentrations were detected above the MCS. 

As discussed in Section 3.4 of this 1M Work Plan, the soils containing nickel at combined 

SWMU 5 do not warrant remediation. 

4.1 Contaminant Delineation 
The lead concentrations in surface soil samples shown in Table 4-1 were screened against a 

CNC-specific MCS of 1,218 mg/kg for industrial land use and the site-specific SSL. The lead 

concentrations in the subsurface soil samples shown in Table 4-2 were screened against the 

site-specific SSL of 1,427 mg/kg. The background range of concentrations for Zone E are 

shown in Tables 4-1 and 4-2, but because the MCSs are greater than the range of background 

concentrations, comparison to background values is not appropriate. Figures 4-1 and 4-2 

illustrate the locations where lead has been detected at concentrations above the appropriate 

MCS(s) at the site for surface and subsurface soil respectively. 

The extent of lead contamination has been evaluated to estimate the area for soil removal for 

the Phase II 1M. The estimated target boundaries of the excavations are presented in Figure 

4-3. 

The excavation areas for surface removal were determined by taking the analytical results 

from samples within the exposure area and calculating an exposure concentration. Because 

the site is expected to remain industrial and site workers would be expected to be unifonnly 

exposed to the entire site, the entire site was considered the exposure area. The resulting 

exposure concentration was then compared to the MCSs. The lead cleanup standard is set 

using EPA's Integrated Exposures and Uptake Biokinetic (IEUBK) Model, which estimates 

blood lead concentrations hased on exposure averages. Based on application of the IEUBK 

Model, a mean exposure concentration was calculated for the exposure area, as 

recommended by EPA. 

The mean lead concentration for surface soil within the exposure area was calculated to be 

6,451 mg/kg, which is above the 1,218 mg/kg MCS for surface soil. Table 4-1 lists the 

SWM518AOC605621ZEPIIIMWPAEVO.DOC 4·' 



PHASE 111M WORK PLAN, SWMUS 5, 16AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2002 

1 analytical results for lead in surface soil in order of increasing concentration. The "Mean 

2 Concentration" column shows the calculated mean concentration for samples with lead 

3 concentrations equal to, or less than, the corresponding sample where the mean 

4 concentration is shown. Sample results that were within the 1998 1M excavation area were 

5 eliminated from the exposure calculation (identified with a superscript "r" at the end of the 

6 Station JD). Table 4-1 shows that eliminating the 12 highest surface soil concentrations 

7 (>8,900 mg/kg) results in a mean lead concentration of 1,157 mg/kg, which is below the 

8 MCS. However, seven additional samples contain lead above twice the SSL value (2,854 

9 mg/kg). CH2M-Jones has proposed to remove surface soil with lead concentrations above 

10 twice the SSL, as a conservative approach. Removal of locations exhibiting lead 

11 concentrations above 2,854 mg/kg results in two surface soil excavation areas. One to the 

12 north and one to the south of the previous 1M excavation performed by the DET. The 

13 locations of surface soil samples with lead concentrations above 2,854 mg/kg are located 

14 within the two target excavation areas. The excavation boundaries extend to the nearest 

15 surface soil sample containing lead below 2,854 mg/kg. The approximate areas of the 

16 surface soil excavations are presented in Figure 4-1. The estimated residual mean surface 

17 soil lead concentration following the completion of this 1M was calculated to be 601 mg/kg . 

18 Mean lead concentrations for subsurface soil at each of the two surface soil excavation areas 

19 were calculated. Tables 4-3 and 4-4 present the samples, individual sample concentrations, 

20 and calculated mean concentrations for each of the two proposed excavation areas. The 

21 tables list the analytical results for lead in subsurface soil in order of increasing 

22 concentration. The "Mean Concentration" column shows the calculated mean concentration 

23 for samples with lead concentrations equal to, or less than, the corresponding sample where 

24 the mean concentration is shown. Sample results that were within the 1998 1M excavation 

25 area vvere eiliTtinated fronl the calculation (identified with a superscript U e" at the end of the 

26 Station JD). 

27 The mean concentration for the AOe 621 samples, which were used to define the northern 

28 surface soil excavation area, was calculated to be 1,103 mg/kg, which is below the SSL. 

29 However, four locations exhibited lead concentrations above twice the SSL. Therefore, the 

30 subsurface excavation area includes these four locations and is shown on Figure 4-2. 

31 At the southern surface soil excavation area, the mean subsurface lead concentration was 

32 calculated to be 750 mg/kg, which is below the SSL. Within the southern surface soil 

33 excavation area no subsurface soil samples exceeded twice the SSL value. Because the mean 

SWMS18AOC605621 ZEPIUMWPAEVo.DOC 4·2 
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PHASE 111M WORK PLAN, SWMUS 5, 18 AND Aoes 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

1 subsurface lead concentration is below the SSL and no individual sample exceeds twice the 

2 SSL, subsurface excavation is not warranted in the southern surface soil excavation area. 

3 The method presented in this 1M Work Plan is considered to provide a conservative 

4 approach to be protective of groundwater. This conclusion is supported by the groundwater 

5 analytical results. Lead concentrations in monitoring well E605GW002 were generally 

6 increasing in 1996 (see Table 4-5). This monitoring well was abandoned around the time of 

7 the 1M conducted by the DET. Monitoring well E605GW004 was subsequently installed 

8 within 5 feet of the former location of E605GW002. Lead concentrations from the Phase I 1M 

9 sampling showed a marked decrease in lead concentrations in the area (21.4 J.1g/L). The 

10 

11 

12 

13 

14 

background concentrations, indicating that the DET's 1M had a substantial, positive, impact 

on groundwater quality. During the Phase I 1M sampling, monitoring well E605GW006 was 

installed within the presumed source area near soil boring E621SB015. Lead results for the 

sample collected from this well are below the TT AL and the Zone E BRC, indicating that 

15 groundwater quality in this area has not been significantly impacted by the existing 

16 concentrations of lead. The proposed renloval would be expecied io further improve 

17 groundwater quality with respect to lead. Figure 4-3 presents the lead concentrations in 

18 groundwater samples collected as part of the Phase 11M. 

19 Subsurface soil in the interval between 1 and 3 ft bls has not been evaluated. A total of four 

20 

21 

samples in this interval are proposed to determine the final depth of the surface excavation. 

The locations of the four proposed delineation samples are presented on Figures 4-1 and 4-2. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

4.2 Soil Excavation 
Tne initial surface soil excavation boundary is iiiustrated in Figure 4-1.1he depth of the 

shallow excavation will be determined prior to field activities from analytical results 

obtained from the intermediate interval (1 to 3 ft bls) samples. The area identified as the 

subsurface excavation area (see Figure 4-2) will be excavated to a depth of 5 ft bls, or to the 

top of the water bearing zone. The soil will be removed using an excavator or similar 

equipment. The excavated soil will be stockpiled within a lined containment area for 

temporary storage prior to off-site disposal. 

Prior to removal activities, monitoring well E605GW006 will be abandoned. Abandonment 

will be performed in accordance with South Carolina well abandonment regulations. 

SWM518AOC605621 ZEPIIIMWPREV O.DOC 4-3 
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CHARLESTON NAVAL COMPLEX 
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APRil 2002 

1 4.3 Waste Management and Disposal 
2 Three waste streams will be generated as part of this 1M: 

3 • excavated soils; 

4 • decontamination wastes; and 

5 • personal protective equipment (PPE) and stockpile liners. 

6 Two toxicity characteristic leaching procedure (TCLP) samples are proposed for waste 

7 characterization (i.e., one for each excavation area). The TCLP samples will be a composite 

8 of five surface soil samples. The samples that makeup the composite sample will be 

9 

10 

11 

12 

13 

14 

representative of tiu: soil that will be rerHoved. Locations for each aliquot should be 

randomly chosen from within the proposed excavation area. 

Soil samples with lead concentrations greater than 5 mg/L in the leachate will be delivered 

to a permitted Treatment, Storage, and Disposal Facility (TSDF). Other soil will be 

transferred to a Subtitle D landfill. 

Decontarr..ination vvastes and PPE will be disposed of in accordance with appropriate 

15 regulations. Offsite transportation and disposal will be performed by properly permitted 

16 and licensed subcontractors. Materials designated for offsite disposal will be documented, 

17 

18 

tracked, and their disposition verified. This information will be documented in the 1M 

Completion Report generated for combined SWMU 5. 

SWM518AOC605621ZEPIIlMWPREVO.OOC '4 



PHASE 111M WORK PLAN, SWMUS 5, 16ANO Aoes 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION Q 

APRIL 2002 

TABLE 4·1 
Lead Concentrations in Surface Soil 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

Concentration 
Station 10 Sample 10 Date Collected (mg/kg) Qualifier Mean Concentrationa 

E005SB013 005SB01301 11/15/2001 4.3 

~ 
E621SB005 621SB00501 07/28/1999 7.7 

E005SB050 005SB05001 11/1612001 8.2 

" E018SB002 018SB00201 a 09/25/1995 8.7 J 

E005SB034 005SB03401 11/15/2001 9.9 

E621SB006 621SB00601 07/28/1999 16.0 

E018SB003 018SB00301a 10/03/1995 42.4 J 

E005SB034 005SB03501 11/1912001 44.0 

, E005SB036 005SB03601 11/15/2001 92.0 

'. E005SB018 005SB01801 11/14/2001 100 
J 

E005SB028 005SB02801 11/1512001 110 

E605SB004 605SB00401 09/21/1995 113 J 

E605SB010 605SB01001 09/21/1995 120 J 

E605SB014 605SB01401 05/31/1996 123 J 

, E621SB028 621 SB02801 07/28/1999 140 

E005SB019 005SB01901 11/14/2001 160 

E005SB015 005SB01501 11115/2001 160 

E005SB029 005SB02901 11/14/2001 170 

E605SB017 605SB01701 09/17/1996 176 

E605SBOll 605SB01101 09/21/1995 177 J 

, 
E605SB001 605SB00101 09/25/1995 205 J 

E621SB026 621 SB02601 07/28/1999 240 

" .·.1 E605SB005 605SB00501 09/26/1995 249 J 
, 

E005SB017 005SB01701 11/15/2001 260 

E605SB003 605SB00301 09/21/1995 270 J 
,i~ 

ct"'lru::::conni nnlt"\C' 14 nne d L-Vv ... vuvvr 0058800101 U::Jf£.;Jf 1:3:3;J 338 J 
" 

E605SB006 605SB00601 09/22/1995 399 J 

E005SB027 005SB02701 11/15/2001 400 

E018SB001 018SB00101a 09/25/1995 404 J 

E621SB020 621SB02001 07/28/1999 420 
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PHASE 111M WORK PLAN, SWMUS 5, 18 AND Aoes 605, 621, ZONE E 

CHARLESTON NAVAL COMPLEX 
REVISION 0 
APRil 2002 

TABLE 4-1 
Lead Concentrations in Suriace Soii 
Phase II 1M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleslon Naval Complex 

Concentration 
Station ID SamplelD Date Collected (mg/kg) Qualifier Mean Concentrationa 

E0058B006 0058B00601 11/13/2001 440 

E6218B016 6218B01601 07/28/1999 450 , 
" 

E6058B008 6058B00801 09/2211995 460 J 

E0058B003 0058B00301 09/2211995 462 J 

E0058B005 0058B00501 11113/2001 480 
d 

E0058B033 0058B03301 11/14/2001 490 

E6058B013 6058B01301 05/31/1996 627 J 

E0058B004 0058B00401 11/13/2001 670 

E0058B007 0058B00701 11113/2001 670 

E0188B005 0188B00501a 09/25/1995 680 J 

, E0058B025 0058B02501 11/15/2001 700 , 
E0058B009 0058B00901 11113/2001 720 

E6058B009 6058B00901 09/22/1995 731 J 

E6218B027 6218B02701 07/28/1999 750 

E0058B021 0058B02101 11/14/2001 750 

E6058B012 6058B01201 05/31/1996 815 J 

, E0058B016 0058B01601 11/15/2001 840 

E0058B011 0058B01101 11/13/2001 910 

E6218B022 6218B02201 07/28/1999 930 

E0058B032 0058B03201 11/14/2001 930 

E0058B026 0058B02601 11/15/2001 980 

E6218BOOI 6218B0010l 01/27/1999 1,000 J 

E6218B012 6218B01201 07/28/1999 1,100 

E6058B015 6058B01501 05/31/1996 1,120 J 

E6058B007 6058B00701 09/22/1995 1,190 J 
, 

E62188024 6218802401 07/28/1999 1,400 

E0058B022 0058B02201 11/14/2001 1,400 

E0058B023 0058B02301 11/14/2001 1,400 

E6058B002' 6058B00201 09/26/1995 1,600 J 

E6218B025 6218B02501 07/28/1999 1,700 

SWM518AOC605621 ZEPIUMWPREVO.DOC 



., 

" , 

PHASE II 1M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

TABLE 4·1 
Lead Concentrations in Surface Soil 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

Concentration 
Station 10 Sample 10 Date Collected (mg/kg) Oualifier Mean Concentration" 

E005SB024 

E005SB030 

E005SB008 

EOI8SB004' 

E621SB017 

E621SB018 

E621SB014 

E005SB049 

E005SB010 

E0058B012 

E005SB048 

E0058B051 

E005SB002' 

E6218B023 

E005SB014 

E621SB004 

E6218B013 

E6218B010 

E621SB008 

E621SB009 

E621SB007 

E621SB019 

E621SB003 

E621SB015 

E621SB002 

005SB02401 

005SB03001 

005SB00801 

0188B00401a 

6218B01701 

621SB01801 

621 SB01401 

oo5SB04901 

0058B0100l 

005SB01201 

005SB04801 

005SB05101 

0058B00201 

621 SB02301 

005SB01401 

621SB00401 

621SB01301 

621 SB0100l 

621 SB00801 

621 SB00901 

621 SB00701 

621 SB01901 

621 SB00301 

621 SB01501 

621 SB00201 

11/15/2001 

1111412001 

11/13/2001 

09/25/1995 

07/28/1999 

07/2811999 

07/28/1999 

1111612001 

11/13/2001 

11/15/2001 

11/1612001 

11/16/2001 

09/25/1995 

07/28/1999 

1111512001 

01/2711999 

07/28/1999 

07/28/1999 

07/28/1999 

07/28/1999 

07/28/1999 

07/28/1999 

01/27/1999 

07/28/1999 

01/27/1999 

1,900 

1,900 

1,900 

1,960 

2,400 

3,100 

3,300 

6,300 

6,900 

7,000 

7,600 

8,900 

10,500 

11 ,000 

15,000 

15,700 

16,000 

16,000 

19,000 

21,000 

26,000 

28,000 

41,300 

110,000 

129,000 

= 
J 

601 

= 
1,157 

J 

1,295 

J 

J 

J 6,451 

a Itllean lead concentration calculated for samples ...... ith lead concentrations less than Of equal to (S) the adjacent 
concentration value. 

'Removed during 1998 1M excavation (DET), 

Indicates that the compound was detected, The reported value is the concentration of the compound, 

J Indicates that the compound was detected. The reported value is the estimated concentration of the 
compound. 

U Indicates that the compound was not detected. The reported value is the detection limit. 

UJ Indicates that the compound was not detected. The reported value is an estimated detection limit 
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PHASE 111M WORK PLAN, SWMUS 5, 1 BAND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

TABLE 4-2 
Lead Concentrations in Subsurface Soil 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC605, and AOC621, Zone E, Charleston Naval Complex 

Concentration 
Station 10 SamptelO Date Collected (mg/kg) Qualifier Mean Concentrationa 

E0058B027 0058B02702 11/15/2001 1.3 

E0058B028 0058B02802 11/15/2001 5.6 

E0058BOOB 0058B00802 11/1312001 7.6 

E0058B003 0058B00302 09/2211995 10.7 J 

E621SB028 6218B02802 07/28/1999 13.0 

E0058B016 0058B01602 11/15/2001 14.0 

E6058B008 6058B00802 09/2211995 14.2 J 

", E0058B022 0058B02202 11/14/2001 16.0 

E0058B023 0058B02302 1111412001 19.0 

, E6218B006 6218B00602 07/28/1999 19.0 

E0058B029 0058B02902 11/1412001 21.0 

, E6218B005 6218B00502 07/28/1999 22.0 

., E6058BOll 6058BOll02 09/21/1995 23.4 J 

E6058B006 6058B00602 09/2211995 33.2 J 

) E6218BOOI 6218B00102 01/27/1999 36.7 J 

"'\ E005SB025 0058B02502 11/15/2001 37.0 , 
E621SB027 6218B02702 07/28/1999 37.0 

"' ... E6218B024 6218B02402 07/28/1999 45.0 

" , E0058B026 0058B02602 11/1512001 51.0 

E0058B035 0058B03502 11/19/2001 52.0 
., 

E0058B036 0058B03602 11/1512001 52.0 

E005SB004 005CB00402 11/13/2001 53.0 
.,,,, 
"oil E0188B002 0188B00202a 09/25/1995 54.5 J 
., 

E6058B010 6058B01002 , 09/21/1995 68.6 J 
., 
J E0058BOll 0058BOll02 11/13/2001 74.0 

'" 7C 0 , .. , E018S8003 n1 DCOnn'ln"l ..... 1 n/n'l/1 nn.c: 
'-' ,'-' ........ '-''-'''''-''''-0 IV/v",/I;:};:}oJ I V.oJ " ., ., E0058B019 0058B01902 11/1412001 77.0 

" .... E605SB014 6058B01402 05/31/1996 82.4 J 
", 

E0058B024 0058B02402 11/1512001 86.0 

" E0058B018 0058B01802 11/1412001 90.0 
'" 
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, PHASE 111M WORK PLAN, SWMUS 5, 18AND Aoes 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

AEVISIONO 
APRIL 2002 

, 
TABLE 4-2 

" Lead Concentrations in Subsurlace Soil 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

", , 
, 

Concentration if 
Station 10 Sample 10 Date Collected (mg/kg) Qualifier Mean Concentrationa 

E005SB004 005SB00402 11/13/2001 92.0 

E605SB012 6055B01202 05/31/1996 97.2 J 

E605SB017 6055B01702 09/1711996 112 

E005SB014 0055B01402 11/15/2001 120 

E621SB020 6215B02002 07/28/1999 120 

E621SB026 6215B02602 07/28/1999 120 

E005SB002' 0055B00202 09/25/1995 125 J 

E005SB006 0055B00602 11/13/2001 140 

., E005SB007 0055B00702 11/13/2001 140 

~ E621SB017 6215B01702 07/28/1999 170 

E018SBOO5 o 185B00502a 09/25/1995 199 J , 
E005SB005 0055B00502 11/1312001 200 

E005SB010 0055B01002 11/13/2001 200 

E005SB049 0055B04902 11/16/2001 200 

E605SB009 6055B00902 09/2211995 200 J 

E621SB016 6215B01602 07/28/1999 230 

., E005SB001 0055B00102 09/25/1995 283 J 

., 
E621SB022 621SB02202 07/28/1999 290 . 
E005SB030 0055B03002 11/14/2001 300 

E605SB005 6055B00502 09/26/1995 300 J 

~'''', E005SB009 0055B00902 1111312001 350 

E621SB014 6215B01402 07/28/1999 420 

E605SB015 6055B01502 05/31/1996 429 J 

E005SB015 0055B01502 11/15/2001 470 

E621SB012 6215B01202 07/28/1999 530 

EOO5SB033 005SB03302 11/1412001 550 

E005SB012 0055B01202 11/1512001 620 

E621SB023 6215B02302 07/28/1999 660 

E621SB025 6215B02502 07/28/1999 670 

.. E005SB013 0058B01302 11/1512001 700 
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TABLE 4-2 
Lead Conceniraiions in Subsurtace Soii 

PHASE 111M WORK PlAN, SWMUS 5, 18 AND Aoes 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

Phase /11M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 

Concentration 
Station ID SamplelD Date Collected (mg/kg) Qualifier Mean Concentration' 

E005SB032 

E621SB008 

E005SB021 

E621SB018 

E621SB010 

E605SB002' 

E621SB002 

E005SB050 

E005SB051 

E621SB003 

E621SB013 

E005SB048 

E621SB007 

E621SB015 

E621SB019 

E621SB009 

005SB03202 

621SB00802 

005SB02102 

621SB01802 

621SB01OO2 

605SB00202 

621SB00202 

005SB05002 

005SB05102 

621SB00302 

621SB01302 

005SB04802 

621SB00702 

621SB01502 

621SB01902 

621SB00902 

11/14/2001 

07/28/1999 

11/14/2001 

07/28/1999 

07/2811999 

09/26/1995 

01/27/1999 

11/16/2001 

1111612001 

01127/1999 

07/28/1999 

1111612001 

07/28/1999 

07/28/1999 

07/28/1999 

07/28/1999 

830 

950 

960 

1,000 

1,200 

1,260 

1,320 

2,100 

2,200 

2,210 

2,600 

2,700 

2,900 

2,900 

4,400 

4,700 

J 

J 

J 

411 

585 

, Mean lead concentration calculated for samples with lead concentrations less than or equal to (S) the adjacent 
concentration value. 

'Removed during 1998 1M excavation (DET). 

Indicates that the compound was detected. The reported value is the concentration of the compound. 

J Indicates that the compound was detected. The reported value is the estimated concentration of the 
compound. 

U Indicates that the compound was not detected. The reported value is the detection limit. 

UJ Indicates that the compound was not detected. The reported value is an estimated detection limit. 
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~ 
PHASE II 1M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 

CHARLESTON NAVAL COMPLEX 
REVISION 0 
APRIL 2002 

TABLE 4-3 
", Subsurface Sorl Lead Concentrations in North (Area 1) , 

Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex 
"' , 
;. Concentration 

Station 10 Sample 10 (mg/kg) Qualifier Mean Concentrationa 

" E621SB028 621SB02802 13.0 

.~ 
E621SB006 621SB00602 19.0 

.' 

E621SB005 621SB00502 22.0 

E621SBOOI 621SB00102 36.7 J 

, E621SB027 621SB02702 37.0 ., 
E621SB024 621SB02402 45.0 

.i 

E621SB026 621SB02602 120 

E621SB020 621SB02002 120 

E621SB017 621SB01702 170 

, E621SB016 621SB01602 230 

E621SB022 621SB02202 290 ., 
E621SB014 621SB01402 420 

E621SB012 621SB01202 530 

''\ E621SB023 621SB02302 660 

E621SB025 621SB02502 670 

E621SB008 621SB00802 950 

-"'" E621SB018 621SB01802 1,000 

.~ E621SB010 621SB01002 1,200 

E621SB002 621SB00202 1,320 J 

E621SB003 621SB00302 2,210 J 

" E621SB013 621SB01302 2,600 603 

". E621SB015 621SB01502 2,900 

E621SB007 621SB00702 2,900 
, 

E621SB019 621SB01902 4,400 , 

E621SB009 621SB00902 4,700 1,103 
'--'", a Mean lead concentration calculated for samnles with IlAad r.onr.p.ntr;:ttions Ip.ss than or p.ntl;:d to {s\ ., . - - -- - ------ ------------- -- - --- -- --- -- --.~-~-' ~ , , 

the adjacent concentration value. 

Indicates that the compound was detected. The reported value is the concentration 01 the 

I compound. 

, J Indicates that the compound was detected. The reported value is the estimated 
concentration of the compound . 

. , 
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PHASE 111M WORK PLAN, SWMUS 5, 18ANDAOCS 605, 621,lONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2002 

TABLE 4-4 
Subsurface Soil lead Concentrations in South (Area 2) 
Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC621, Zone E, Charleston Naval Complex 

Station to SamptelD Date Collected Concentration Qualifier Mean 
(mg/kg) Concentrationa 

E005SB003 005SB00302 09/22/1995 10.7 J 

E005SB016 0055B01602 11/15/2001 14.0 

E005SB014 005SB01402 11/15/2001 120 

E005SB049 0055B04902 11/16/2001 200 

E005SBOOl 0055B00102 09/25/1995 283 J 

E005SB012 0055B01202 11/15/2001 620 

E005SB013 0055B01302 11115/2001 700 

E005SB050 0055B05002 11/16/2001 2,100 

E005SB048 0055B04802 11/16/2001 2,700 750 

a Mean lead concentration calculated for samples with lead concentrations less than or equal to (S) the 
adjacent concentration value. 

Indicates that the compound was detected. The reported value is the concentration of the 
compound. 

J Indicates that the compound was detected. The reported value is the estimated concentration of 
the compound. 
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TABLE 4-5 
Lead Concentrations in Monitoring Well E605GW002 

PHASE 111M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2002 

Phase 111M Work Plan, SWMU 5, SWMU 18, AOC 605, andAOC 621, Zone E, Charleston Naval Complex 

Date Concentration 
Collected (llglL) 

March 20, 1996 426 

July 2,1996 68 

Oclober 28, 1996 404 

January 7,1997 1,970 

Ilg/L Micrograms per liter 
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PHASE 111M WORK PLAN, SWMUS 5, 16 AND AOCS 605, 621, ZONE E 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
APRil 2002 

1 5.0 Phase II Interim Measure Completion 
2 Report 

3 An 1M Completion Report will be submitted within 60 days of receipt of receiving the final 

4 

5 

data for the Phase II soil excavation 1M. The report will summarize the actions that were 

taken and provide the following information: 

6 • Analytical data reports from the pre-excavation sampling; 

7 • Excavated area measurements and volumes of excavated soil; 

8 • Nature and volume of excavated wastes generated; 

9 • Waste transportation and disposal records; 

10 • Site photographs; and 

11 

12 

• Problems encountered during the excavation 1M, if any, and the corrective measures 

implemented. 
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Analytical Data Summary 04/17/2002 :2:37 PM 

5:tationlD E018GW001 E018GW001 E018GW002 E018GW002 I SamplelD 018GW001 L2 018GW001L2 018GW002L2 018GW002L2 
DateColiected -- 12/5/2001 121512001 1215/2001 1215/2001 ~j 
DateExtracted 12/6/2001 12110/2001 1216/2001 12/10/2001 i DateAnalyzed _ 12/8/2001 i 12111/2001 121812001 12111/2001 

SDGNumber 5291'3 I 52973 52973 --- 52973------j 
. __ ._-----_._------_. __ .. _ .•. _---_._------'--- -.---.-----.-

Parameter Units 
Arsenic ug/L 5.21 IJ I 

, , 
2.6 U --- t-Barium ug/L 85.8 J 423 .. .. 

Cadmium ug/L 0.835 LI i 0.416 .U 
Chromium, Total ug/L 0.722 LI I 1.42 U 
Lead ug/L 

---r------. 
2.43 U ~-- 5._~8 =:t=. f . 0'.145 Mercury ug/L J ±0.06~ U 

Selenium ug/L 3.49 U 
Silver 

_ ...... _ ... .3~~9_ .... !.tL ... _. ___ ._._ .... __ ... OM<M"_. __ " ___ 

0.666 ug/L 0.666 III U ---......... - .. --~--.-.-

Analytical Data Summarie,s.xls 1 METAL_WG]inal Page 1 



Analytical Data Summary 04/17/20022:37 PM 

Parameter 

StationIDr-~-'-""EO;;::1C::8"G'7:W-::0:-:0C:::2--r-'--;=EC;;-0~1~ 8;;;G"Wi70~0;;;2:---r----;E=;6:;;0:;:-5G;;-W=0~0~~-. ---r'I-----=E"'6"='o5=-=G"':W~00=-4,--·-~--1 

SampleIDr-~-~ 018HW002L2 018HW002L2 605GW004L:2 605GW004L2 -----II 
Datl!Coliected r=----- 121512001 . 1215/2001 121512001' 121512001 --, 
Datl!Extracted 1 ~~-~1276i2601- I 1211 01""20:'::0;;':;1-- -+---';'121~61"'2:::'00"'1:---1 12110/2001--1 
DatleAnalyzed I 12/~12001 . I _ 12111/2001 1218/2001 12111/2001 -.-J 
SCIGNUmberF_. ______ 5297~ __ _L _______ 529?.3 ___ ~ _ _L 52973 -______ 52_9_73 __ =____ J 

Units 
Arsenic ug/L I 3_67 IJ 6_98 J 
Barium ug/L r--ofgL-=~~ 69.2 U 
Cadmium ug/L 

t=:Oo~~_,-~ __ . 
0.465 U 

Chromium. Total ug/L 7.98 J 
Lead ug/L I 2.43 iU 21.4 -
Mercury ug/L 

f------~-~ 

0.064 U I---~---~----I -----~L-0-'-06~t 
Selenium ug/L 

1~:Q~il~:=J~=-~t=~=~ -::_ 

3.49 U 
Silver ug/L 0.666 U 

Analytical Data Summaries.xls 1 METAL_WGJinal Page 2 



Analytical Data Sumrnary 04/17/2002 :2:37 PM 

StatlonlD E605GW005 I E605GW005 E605GW006 E605GW006 
SamplelD 605GW()05L2 I 605GW005L2 605GW006L2 605GW006L2 

DateColiected f---- 12/5/2001 I 121512001 1215/2001 1215/2001 
DateExtracled 12/6/2001 I 12110/2001 1216/2001 12110/2001 
DateJi>nalyzed r---__ W8/2001 I 1 ~11 12001 1218/2001 ___ 12/11/2001 
SDG Num ber _____ __ . __ ~~~1:~ __ ___L __________ ~:=:g,;;~_~7~3 ::.:...---_-;_. 1--_-__ -_-_ -_~::;:5!2_9:::::7=3~~_=_-=_-_-_ _. ______ 52~73 

Parameter Units 
Arsenic ug/L 
Barium ug/L 
Cadmium ug/L 
Chromium, Total ug/L 
Lead ug/L 
Mercury ug/L 
Selenium ug/L 
Silver ug/L 

Analytical Data SummariE,s.xls 1 METAL_WG_Final Page 3 



Analytical Data Surnmary 04/17/200.2 2:37 PM 

StationlD E006CBOS2 I EOOSCBOS2 EOOSSB004 EOOSSB004 "~ 
SamplelD 00SCB05202 (3-Sft) 

I 
00SCBOS202 (3-Sft) 00SCB00402 (:l-Sftl 00SSB00401 (0-1 it) "I 

Da1:eCollected 2121/2002 2121/2002 11113/2001 11/13/2001 --i 
DateExtracted 2/25/2002 I 212812002 11126/2001 11/26/2001 -1 
DaleAnalyzed 21215/2002 L__ 212812002 11129/2001 -- 11/29/2001 - --~--1 

--"-'"-~--" 
--_. -

SDGNumber CNC69 ! CNC69 CNC47 ____ ~ _____ 9N9~__ .. _J _._-_ ... _._-_._--_._- --.-~-------.-.-.-----.. -.-- -
Parameter Units 
Arsenic,SPLP mg/l 
Barium, SPLP mg/l 
Cadmium, SPLP mg/l 
Chromium, SPLP mg/l 
Lead, SPLP mg/l 0.01 U 
Lead m£l/kg 27 IJ S3 - 670 i= -..... --. 
Mercury, SPLP mg/l -
Nickel, SPLP mg/l 0.0047 lu 
Nickel m£l/kg 6.6 IJ 
Selenium, SPLP mg/l 
Silver, SPLP mg/l 

Analytical Data Summaries.xls 1 METAL_SO_1_.Final Page 4 



Parameter 
Arsenic,SPLP 

E005SB004 
005SB00402 (3-5fl) 

11/13/2001 
. 11/26/2001 

StatlonlD 
SamplelD 

DateColiected 
DatelExtracted 
Date,Analyzed 1---·'-1/29/2001 

r···-·····--···-·-~-~-----
r CNC47 SD,QNumbe l 

Units I 
_~~~,._e, __ ,~_,~ ____ ~, __ • 

mg/l 

Analytical Data Summary 

E005SB005 
0.05SB00501 (0-1f1) 

11/13/2001 
11126/2001 

____ ... 1.1/30/2001 .----l--. 
CNC47 I ._-_. 

i -l I .--.. - I 

~··-······-1 Barium, SPLP mg/I 
-_._-_ .. --1' --------r--------

Cadmium, SPLP mg/I I 

Chromium, SPLP mg/I --Lead, SPLP mg/I 
Lead mg/kg 92 . 480 . 
Mercury, SPLP mg/I ~ Nickel, SPLP mg/I 
Nickel mg/~:g 

Selenium, SPLP mg/I 
Silver, SPLP mg/I 

Analytical Dala Summarie,s.xls 1 METAL.SO.1.Final 

04/17/2002 .2:37 PM 

E005SB005 E005SB006 
005SB00502 (3-15ft) 005SB00601 (0-1f1) 

11/13/2001 11/13/2001 
11/26/2001 11/26/2001 I 
11130/2001 11/30/2001 --j 

CNC47 
~ - ·_-··1 

•. __ • CNC47 .... ~ .... J 

I 
i 

i ._---j 
I 

I 
---- r---._-.. ---j 

- -I 

- ... 

200 = 440 . -
--

Page 5 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mg/kg 
mg/l 
mg/l 

mg/kg 
mg/l 
mg/l 

140 1= 

Analytical Data Summaries.xls 1 METAL_SO_1_final 

Analytical Data Sun,mary 04/17/200:2 2:37 PM 

670 140 T9()() != 
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Analytical Data Summary 04/17/2002 :1:37 PM 

:StatlonlD E005SB008 E005SB009 E005SB009 E005SB010 
SamplelD 005SB00802 (3-5ft) 005SB00901 (O-1ft) 005SB00902 (3-6ft) 005SB01001 (O-1ftt_ 

DateCollected 11/13/2001 11/13/2001 11/13/2001 11/13/2001 
Datel:xtracted 11/2612001 11/26/2001 11/26/2001 11/26/2001 
Date.A.nalyzed ______ 12/3/:W01 _ 1213/2001 

I 
1213/2001 1213/2001 

SDGNumber 
-_. 

CNC47 
M_.m'_'~_'_M~ 

CNC47 CNC47 CNC47 
M' ___ '~ ---------- ._----

Parameter Unlt:s 
Arsenic,SPLP mg/l ; I 

Barium, SPLP mgll 
--. 

--
Cadmium, SPLP mgll 
Chromium, SPLP mgll 
Lead, SPLP mgll 
Lead mg/kg 7.6 .- 720 = 350 = 6900 !-'----.._--
Mercury, SPLP mgll r-------- ------------ --
Nickel, SPLP mgll r------ ._-
Nickel mg/kg : 

---
Selenium, SPLP mgll 
Silver, SPLP mgll 

Analytical Data Summaries.xls 1 METAL_SO_1_Final Page 7 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/200:2 2:37 PM 

StationlD EOQ!iSB010 E005SB011 E005SB01-1 E005SB011 q 
sample1Dr~005SB01002 (3-5ftt 005CB01101 (O-lIt) 005SB01101 ((I-1ft) 005SB01102 (3-5ft) . 

DaleColiected,.. 11/13/2001 11/13/2001 11/13/2001 11/13/2001 
DateExtracled;==-- 11 1~6/2001 11/26/2001 11/26/2001-·-- 11/26/2001 -_._j 
Da'leAnalyzed i -7121~.;:3/:;;:20"'O::'1~--+. --":'1~2!;;/3~/2~0~0~1 ---+--:":121~3/=20"'O::'1~---I-- 1213/2001 _ ..... ~! 
U~~t~NUmberf=~::.Qi~C4Z ___ T----- CNC4';;------ _. _____ 2l'!.Q47 -__ ::"j=~~=: __ .Qt;JQ~-Z=:::~_.! 

Analytical Data Summaries_xis 1 METAL.SO.1_.Final Page 8 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/2002 2:37 PM 

StationlD E005SB012 I E005SB012 E005SB013 E005SB013 
:8amplelD 005SB01:!01 (O-1ft) 005SB01202 (3-5ft) 005 005SB01302 (3-5ft) 

DateCollected i---- 11/15/2001 I 11/15/2001 11/15/2001 11/15/200-1 ----
DatelExtracted '-·--11726i2OOi---r 11/26/2001 11/26/2001 11/26/2001 
DateAnalyzed __ 1213/2001 r 11130/2001 11/30/2001._ 11!30/20Q.l... __ 
SDIGNumber ____ CN~~~ ______ ==·1 _____ <2NC:~;::: . .1;:-:-_-_-t---"":'7.C~N7i:C;;:5:;:1 :.:-.. - -f----'-'CNC51 

Units 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

mglkg 
mg/I 
mg/I 

mg/kg 
mg/I 
mg/I 

r __ 7~OOO •• _+I= _____ -r __ ~62~0~~ ________ +-~4~.3 __ ~-______ +-~7~00~_-ri = ________ { 

~--.--+-.--.--r----+-.. ---_t---_+----+_---r_----_____l 

Analytical Data Summaries.xls 1 METAL_SO_1_Final Page 9 



Analytical Data Summary 04/17/2002 2:37 PM 

Parameter 
Arsenic,SPLP mg/l ! i I I I I - ! ,-~,~,-, ... -.. ! I-----_+_ , -- -----, 
Barium, SPLP mg/l r---·----L ! 

, t - ' ~ __ ._~.J 
Cadmium, SPLP mg/l I 

Chromium, SPLP mg/l -.--_! _..:=:===j 
Lead, SPLP mg/l $' I Lead m9/kg 15000 1= 120 != 160 = 470 _ !;-=---=--:~ 
Mercury, SPLP mg/l 
Nickel, SPLP mg/l ____ =::==t==::::~==1 
Nickel m(I/kg , , 

•• ____ ~_~H~' __ ._,, __ .w_"",J, 
Selenium, SPLP mg/l I ' I 

Silver, SPLP mg/l 
----+---~" ' ___ HH! 

, ...... __ .. 1 --'--________ -'--_M.'. 

Analytical Data Summaries.xls 1 METAL_SO_1.Final Page 10 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/2002 :2:37 PM 

StationlD E005SB016 E005SB016 E005SB017 E005SB018 q 
iSamplelD 005SB01 €i01 0-1 It 005SB01602 3-5ft 005SB01701 (0--1 It) 005SB01801 (0-1I!) 

DateColiectedL-_ -11/15i2001 11115/2001 1111512001 11/14/2001 
DatelExtracted! 11/26/2001 ~ 11�26�2o01: ___ -+ __ Oc11;:,�2~6"'/2~0~071---_l---- 11/26/2001 ---'j_ 
DateAnalyzed __ .. _11/30,:?Oq.l__ _._ 11/30/2001 I' 11/30/2001 I 11/30/2001 
SDI~Number CNC51 __ __-_-_'--.:""C~N~C~5,~1~~~~·~~~. ~~~~~jC::N~C~5t1~-=-'--+-'-- CNC51._:=~=~. 

Units 
mg/I 
mg/I 
mg/l 
mg/I 
mg/I 

mg/k:g 
mg/I 
mg/I 

mg/kg 
mg/I 
mg/I 

840 = 14 = 260 1---"'--::::·--f=-----1-----'--'---F-------+-=- 100 = 

1---·······---+---------1----·+-------+--· --+----+-----.--+---.. -----j 

Analytical Data Summaries,xls 1 METAL_SO_1_Final Page 11 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, .SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Surnmary 04/17/2002 2:37 PM 

StationlDl' ·····EOO!5sB6T8--· .. 1~-.. E005SB019 E005SB0111 E005SB01s· .. ···1 
sampleID['6ci5Siio180~ (3.:5ft[T" 005CB01902 (3-511) 005SB01901 (<>-111) il" 005SB01902 (3:stiL] 

Da1:eColiectedl 11/14/2001 ! 11/14/2001 11/14/2001 11/14/2001! 

DateExtracted['::'~·.: .. 21/~~/2001 .. --'--11/26/2001 11111/23601/22000011 rl"'~-'" 11111/23601/22000011 ---==1, 
DaleAnalyzed I 11 1~10/2001 I 1-,;1 1",,3.:;;0/,;:;20;:;0::.:1_._+ __ :...:.;,;~;;:;:.c_~ 
U~~t~NUmbef='::'~~_Ql~C51_-_=' I _=-- CNC51 . ____ .SNC51 __ =L ... __ ~ .. _ CNC51 ::-.::.~~~] 

Analytical Dala Summaries,xls 1 METAL_SO_1_Final Page 12 



Parameter 
Arsenic,SPLP 
Sarium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/2002 :2:37 PM 

StatlonlD r---'E""0:::0"'5~'~iS::;0:::271 --,-----=Eo"'o"'5"'S-=S""o2::c1:-----.---=E"'o.".o5""'S""S"'o'"=27"1 ---,---,E="0,...0'c=5-=S::.S-0"'2"'i----j 
:sampleIDI--;;0c::;-05;:.;C~S~0;:;:21;:;0""1::; (0:::---;-,1f;:7t}-i:-""'00;;-;5"'S~S;:02::;1:;0:;:1:;, (0:--1;-;:ft"}-+--,0;:'::0:-:=5;:,SS~0~2:;10;::;2~(;.;;.3--;1:i';7,ft},.-t--=0:::-05;:.;s2S~0;:22~0""1::;(0;:---:;C1f;-:-;t}-_-l-l, 

DateColiected 1-_---.0-1 ::-c1/~14~/;2;:0~0::;.1--.-+---:1~1~/1:.:;4~/2~0~01;---+--7117;/::::14~12;:O"'071---+--........;1..;.1/~1;:;4/7.:2~00~1:-.....--I I 
DatelExtracted 1-_......:.1 .c.1/:;.21='1;2:;::0~0c:.1--_+:-_-1c.:1;.:/2:,:.1 :.;/2:;::0",0 1'---__ + __ -'-11:.:,/2:;.1:,::/2::;O~0-'-1 ___ +-_......:1..:.1 1:;;2,=,1 1:;;:2c;.00::.1'--__ ! 
DateAnalyzedl-__ 11"'/2~9:;/,2:=.;:0~0.:..1 __ +I_ 1213/2001 11129/2001 11/29/2001 I 
SDI3Number _._... CNC50 .1~ ___ Ct:-!f_5_0 ___ ._-'--__ ::::C:..::NC::::5"-'0'--_________ .-.fNC50 _-'::=J 

Units 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/~:g 

mg/I 
mg/I 
mg/~:g 

mg/I 
mg/I 

I-----··-·---------f--·-··-------·,-----···--+------·-·--l---+----+-1
1 

--+-----~ 
f------·-----! .-.. -.-.. --.. ---+---.-.--.--!----------1-------+----+. ·---~-+-~~=~~l 
1---..... _5~2_;0~ ___ -+=~ ___ +--.7:7.~5~i(0--~I==-__ --+-9~6~0_~=~ __ ·-_---_.~--·-1-4-00-=r~--~-~j 
r········· .-............ +.--.. ----. ·-1 - ... - .... -..... --.-+-- ... --.----.-.+------l---~--- __ ," ____ M~ __ "".-,,_,.'", __ -~_M'., 

I 
1---.. 4'""5------11=-... - ... - .. +--'9<5;::-----+:-=----+-.--::;6"""8-+=-----T-46"---I-"----

I i 

Analytical Data Summaries.xls 1 METAL.SO.1.Final Page 13 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

m!l/kg 
mg/l 
mg/l 

m9/kg 
mg/l 
mg/l 

Analytical Data Summaries,xls 1 METAL_SO_1Jinal 
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Analytical Data Summary 04/17/2002 :2:37 PM 

StatlonlD E0058B024 E005SB025 E005SB025 E005SB026 --=1 
SamplelD 005SB02402 (3-5ft) 005SB02501 (0-1ft) 005SB02502 (3-Sft) 005SB02601jQ-1ft) I 

DateColiected 11/15/2001 11/15/2001 _ 11/15/2001 11/15/2001 ~=:J 

Parameter 

DatelExtracted 11/21/2001 11/21/2001 11/21/2001 11/21/2001 
DateAnalyzed c----- 11 129/2001 L- 11/29/2001 I 11/29/2001 11/29/2001 
uSn~~!NUmber 1 ________ ~t:J~~:;Q ___ ~ __ ._L ___ CNC5C>.. __ .J ___ ._..9NC50 _______ .. S.t:Jf.5~ ... ___ ... __ 

Arsenic,SPLP mg/l 
, 

I ! I I 

Barium, SPLP mg/l 
'-_ .. _---j 

I 
Cadmium, SPLP mg/l t:=::~ 

, -----1----_._-_ .. -
Chromium, SPLP mg/I L __ . -
Lead, SPLP mg/I 
Lead mg/k.g ~ __ 8§._._~.=-_______ 700 = 37 = 980 = 
Mercury, SPLP mg/l 

!'-"'"'-"--'"'~--"'---r----- 1-------- f-.---- ------ ---_. 
Nickel, SPLP mg/l f-····----···-·--t Nickel mg/k.g , 9.6 = 120 1= 9.8 = 120 = 
Selenium, SPLP mg/l 

t-----c-.-... f' ... ---.-----. 
I ~,~--~-_M·"""·~"-~·4 

Silver, SPLP mg/l l" __ """"._"""_""".""""~_J " ___ "~_"_._"_"_"_ I 

Analytical Data Summaries.xls 1 METAL ... SO ... 1 ... Final I~age 15 



Parameter 
Arsenic,SPLP 
6arium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/200:22:37 PM 

S""O"'D~ "EOO5S"" E005SSO" E005S8027 ' EOOSS''''' "-"-1 
SamplelD 005S60:2602 (3-5ft) 005S602701 (0-1 It) 005S602702 «I~-5ft) I 005S602801 (6~1ft)~.~1 

DateColiected _ 11/15/2001 11/15/2001 11/15/2001 11/15/2001 
DateExtracted 11/21/2001 I 11/21/2001 11/21/2001 11/21/2001-----

Da·leAnalyzedl--._~_ .. .11/29/200_1 ___ ._+ 11/29/2001 11/29/2001 j __ _ .11/29g5~0).-_--:1 
U~~t~NUmbel- __ cr~f5.o ____ .L ______ fN,C50 __ ,~ ~ __ ~NC50 _________ CN.__, 

mgJI 
mgJI 
mgJI 
mgJI 
mgJI 

mg/kg 
mgJI 
mgJI 

mgJkg 
mgJI 
mgJI 

Analytical Data Summaries.xls J METAL,SO.1 . .Final Page 16 



Analytical Data Summary 04/17/2002 :2:37 PM 

Parameter 

StatlonlDI E005SB028 'I E005SB029 E005SB029 E005SB030 I 
!;ampleID~05SB02e:02 (3-511) 005SB02901 (0-111) 005SB02902 (3-, 005CB03002 (3-5f!2 ___ .j 

DateColiected 11/15/2001 I 11/14/2001 11/14/2001 11/14/2001 =:J 
Datel:xtracted .- 11/21/200 1 ~'1;";1:'1'2'=-:1C:'/2=-:0~0·-;'1-----I----;'11,;.c1;i:26=-1;;:20=:0"'1----+'-__ 11 126/2001 ________ ~ 
DateAnalyzed t='--=-_l1 129/2001 ______ ._ .. ~1]129/200]_:__ 11/30/2001 r--- 11/30/2001 ___ I 
uSn~;; Number f----- . .. .C:t-J(;~Q.__ ____________ ._c:!'J_c:50 ____ CNC50 L.......... __ QlllQ~ ______ _ 

Arsenic,SPLP mg/l I i I 
Barium, SPLP mg/l 

~=;::~i -~_~I- ... _._-
I _.-

Cadmium, SPLP mg/l 
Chromium, SPLP mg/l 

--
Lead, SPLP mg/l 
Lead mg/k.g i---5:6-t;; 170 21 = 210 = 

,-~ .. -~ --
Mercury, SPLP mg/l ~------------+---------·1----···--··- -.-- - _ .. _--1--.. _._--_ .... _---
Nickel, SPLP mg/l 

t==~1.::.~=ir=---t·-25 -1;;;-
-

Nickel mg/k.g 8 U 20 = 
Selenium, SPLP mg/l 

!_--_. --j:===~j.-------±-- ------- .. _. 
I 

Silver, SPLP mg/l -

Analytical Dala SummariEIs.xls I METAL.SO.1.F'inal Page 17 



5SB030 
3001 (0-111) 

StationIO!----- EOO 

samPlelor--005SBO 

OateColiected 1-=:- 111 "14/2001 
OalteExtracted I _ 11 I: 
OateAnalyzedl 11/: 

~6/2001 

10/2001 

Analytical Data Summary 

I E005SB030 ::ad 
I 005SB03002 (3-

+ 11114/2001 
11/26/2001 

T 11/30/2001 

.~g_?_Q===~=r= ___ ...QNS:?O U~~t~NUmberF:::~:_~_~ 
-

Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

rng/l 
rng/l 
rng/l 
rng/l 
rng/l 

mll/kg 
rng/l 
rng/l 

mll/kg 
rng/l 
rng/l 

Analytical Dala Summaries.xls 1 METAL_SO_1 __ Final 

04/17/2002 2:37 PM 

E005SB03:2 E005SB032 ~ 
005SB03201 (0-1 II) 005SB03202 (3-5111:---

11/14/200"1 11114/2001 
11/26/200"1 

-
11126/2001 

11/30/200"1 11130/2001 
CNC49 CNC49 ------

- ~_.~_~." __ ,~'W __ ~"~_"" •• ,_ 
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Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Sumnnary 04/17/2002 :2:37 PM 

StationID·b.::J~605SB033 C- E005SB033 E005SB034 E005SB034 ----l 
SamplelD 005S S..!l33Ql..Lo.:!.f!L_+-~00::5::.;Sc::B.;:;03c:;3:;;0~2~(3;--;::5f:.:lt ._t--,,0:.::0:::.:5S:;:B;.;0:;:;3=040~1;.;;(,;:O--,-1.:..:ft,--+-_0::;0=5SB0350 1 (O-1ft) =l 

DateColiected'~ 11/14/2001 11/14/2001 11/15/2001 11/19/2001 .--1 
Datel:xtracted --::: 1J12~2001 11/26/2001 11/26/2001 11/27/2001 _--.l 
DateAnalyzed. 11/30/2001 11/30/2001 11/30/2001 11/30/2001 I 

SD(lNumber =~~=·=CNC'[,!~=~=_=]~==]. __ QNC4~ __ . CNC49 '-'--- ---J __ _ __ .. __ f N c.?~ .. __ .......... 
Unlt:s 
mg/I ~ mg/I 
mg/I 
mg/I 
mg/I 

mg/kg 490 ,= 550 = 9.9 = 44 = 
mg/I .. '--_ . ._-
mg/I 

mg/kg 18 ,= 18 = 2.9 J 5.9 J _. . 
mg/I -mg/I . 

Analytical Data Summaries.xls / METAL.SO.1Jinal I'age 19 



Analytical Data Summary 04/17/200:22:37 PM 

StationlD ----E-00!iSB035 E005SB035 
SamplelD 005CBO:3501 (0-1 It) 005SB03502 (3-5ft) 

DateCollected 11/19/2001 11/19/2001 _. 
DateExtracted 11/27/2001 11/27/2001 
DalteAnalyzed _" __ "_ 11 130/2001 11130/2001 

SIDGNumber CNC52 ----CNC52 
~--------.--.. . •. _-

Parameter Unlits 
Arsenic,SPLP mg/l ----Barium, SPLP mg/l 
Cadmium, SPLP mg/l i __ " _____ M ___ 

Chromium, SPLP mg/l I 
Lead,SPLP mg/l 
Lead mg/kg 57 1= 5.?. = 
Mercury, SPLP mg/l ............. ,,.-~"-"-

"m"'~ __ m" 

Nickel, SPLP mg/l ! 

Nickel mg/kg 6.2 J 9.5 ,= 
Selenium, SPLP mg/l 
Silver, SPLP mg/l i 

Analytical Data Summaries.xls 1 METAL_SO_1_Final Page 20 



Analytical Data Summary 04/17/2002 :2:37 PM 

StatlonlD E005SB036 E005SB036 E005SB042 E005SB042 
lSamplelD 005SB03Ei01 (O-1ft) 005SB03602 (3-5ft) 005SB04201 (O-·~ 005SB04201 (O-1JL 

DateColiected 11/15/2001 11/15/2001 11/13/2001 11/13/2001 
Datel:xtracted 11/26/2001 11/26/2001 11/27/2001 11/27/2001 
DateAnalyzed 11/30/2001 11/30/2001 11/30/2001 11/29/2001 

SDI3Number CNC49 CNC49 CNC48 CNC48 
Parameter Units 
Arsenic,SPLP mgll 

I 
0.0032 U 

Barium, SPLP mgll 0.0063 U 
Cadmium, SPLP mgll 0.00071 U 
Chromium, SPLP mgll 1--' 0.021 = c---- --

0.03 Lead, SPLP mgll -
Lead mg/k.g 92 -.. -- = 52 = 
Mercury, SPLP mgll U 
Nickel, SPLP mgll 
Nickel mglkg 7.4" . iJ 4.9 J 
Selenium, SPLP mgll 0.0042 U 
Silver, SPLP mgll 0.0019 U 

Analytical Data Summaries.xls I METAL_SO_2_Final I~age 21 



Analytical Data Summary 

Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

StationlD 
SamplelD 

DalleCollected 
Da1:eExtracted 
DateAnalyzed 

~ .. -.-.--.--. 
E005SB042 

~5SB04202 (3·5It) 
!--. 11/13/2001 

11/;m2001 
111<10/2001 

E005SB042 
005SB04202 (3-5ft) 

11/13/2001 
11/27/2001 
11129/2001 .. 

SDGNUmber
l Urlits 

-.-...... ----~-t-.. 
............... 9~.c;,48................ .... L._ ........ CNC48 

.. -"""--.--"~~ 

mg/l ~ ...... Q,Q032 ... _~LJ_ .. _ ....... +-.. __ .. ....I ...... 
mg/l f .. O:QQ§~.... U..... I ......... ! ........... 
mg/l 

1·· .. ··%~~7/J9........ ·r· .... _ ....... -mg/l 
mg/l 

r· ....... · .. _.. . ... r--.... _ .. 
I 0.003 1= 

m(l/kg 
,..... ........ -r-.. ~-.. - - .. - .. .. 
I I 

mg/l C.·~ ••.• ·:·.:r:=:=·:=""""o]jooif7 ..... 
U 

mg/l j I 

m(l/kg t= ...... :: .. =:·· t·......· .. _·· ,............. .... f--"~' 
mg/l f_ .. g·:0042 __ W,..-
mg/l _ .. Q:001~ ..... IU .. 

Analytical Data Summaries.xls 1 METAL"SO,,2 ... Final 

E005SB04:3 
005SB04301 (O-1It) 

11113120011 
11/27/20011 
11/30/20011 

CNC48 -----

0.0032 U 
0.021 J 

0.00071 U 
""0.022 = 

0.48 = 
... 

0.0042 U 
0.0019 U 

04/17/2002 2:37 PM 

. 
E005SB043 

005SB04301 (0-11 
11/13/2001 
11/27/2001 . 
11/29/2001 ...-

CNC48 .............. '''",.-.-""~-'"'-""-,----'"-" 

I 

.. 0~OQ016 J ! 
I . 

"-._, 

i , 

I 
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Analytical Data Summary 04/17/2002 :2:37 PM 

StatlonlD E005SB043 E005SB043 E005SB044 E005SB044 
SamplelD 005SB04302 (3-5It) 005SB04302 (3-5tt) 005SB04401. (0-"1 It) 005SB04401 (0-1 ttl 

DateColiected 11/13/2001 11/13/2001 11/13/2001 11/13/2001 

1 Datel:xtracted 11/27/2001 11/27/2001 11/27/2001 11/27/2001 
DateAnalyzed 11/30/2001 11/29/2001 11/30/2001 11/29/2001 -~~ SDI3Number CNC48 CNC48 CNC48 CNC48 

-~~~~ "_.1 
Parameter Units 
Arsenic,SPLP mg/l 0.0032 J I 

" 
0.0032 U 

Barium, SPLP mg/l 0.031 J I 0.016 J 
Cadmium, SPLP mg/l I 0.0072 = 0.00071 U 
Chromium, SPLP mg/l I 0.0017 U 0.0034 U 
Lead, SPLP mg/l 0.0015 U 0.037 = 
Lead mg/k:g 
Mercury, SPLP mg/l 0.000072 U 0.000072 U 

~ 

Nickel, SPLP mg/l 
Nickel mg/k:g 
Selenium, SPLP mg/l 0.0042 U 0.0042 U 
Silver, SPLP mg/l 0.0019 U 0.0019 U 

Analytical Data Summarie,s.xls 1 METAL_SO_2_Final Page 23 



Parameter 
Arsenic,8PLP 
Barium, 8PLP 
Cadmium,8PLP 
Chromium,8PLP 
Lead,8PLP 
Lead 
Mercury, 8PLP 
Nickel, 8PLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 

B044 I 
-StationlD E0058 

SamplelD ~0058B044 
DaiteColiected -~~-117i131 

02 (3-511) -+_~ 
2001 T 

DalleExtracted 11/:m 2001 

E0058B044 
0058B04402 (3-5ft) 

11/13/2001 
11/27/2001 ---,--

DateAnalyzed I - 111:101 2001 . 11/29/2001 
SDGNumberr~~-~----CiNC48 

Units 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

m(I/kg 
mg/l 
mg/l 

m(l/kg 
mg/l 
mg/l 

I ~~.....--

_____ H __ 

, 

Analytical Dala Summal'ies,xls 1 METAL_SO_2Jinal 

04/17/20022:37 PM 

E0058B045 E0058B045----·-

0058B04501 (0-1f1) 0058B04501 (0-1f1) 
11/13/200'1 _ 1111312001-______ 
11127/200'1 11/27/2001 __ 
11/30/200'1 I 

I 11129/2001 
"-.-,~---,~"""~~-.~ 
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Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/20022:37 PM 

StatlonlD E005SB045 E005SB045 E005SB046 E005SB046 
:SamplelD ;---Cl05SB04Ei02 (3-5ft) 005SB04502 (3-5ft) 005SB04601 (0-'1 ft) 005SB04601 (0-1 it) 

DateCollected 11/13/2001 11/13/2001 11/14/2001 11/14/2001 
DatelExtractedl 11/27/2001 11/2~7:.;12~0::::0.:..1_'_-l-_--'.1..:.:1/.::;2",71.::;20;;0;..;1_ 11/27/2001 

:~~~~~::~I=-~~~:_~16~~~01~ ____ ~::~:t ___ 1_~~~~~~:__ 116~6~0801 ±_~~~ __ ~=~ 
mg/l 
mg/I 
mg/I 
mg/I 
mg/I 

mg/l<:g 
mg/I 
mg/I 

mg/l<:g 
mg/l 
mg/I 

0.1 = 

U 0,0042 U 
L __ ~0I,,~01(0,o1~1~9 ___ .I,U~ _______ ._L_. _____ I._. ______ ~~0~,0019 U 

Analytical Data Summarie,s,xls 1 METAL_SO_2_Final Page 25 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/20022:37 PM 

EOO!5SB046 E005SB046 E005SB04~' E005SB047 ----1 
005SB0460?_(3-5ft) __ -- 005SB04602 (3-5ft) 005SB04701 (O-1ft) 005SB04701 (0-1ft)l. 

11/14/2001 11/14/2001 11/19/2001 11/19/2001 ---1 

StationlDL 
SamplelDI 

DateCollected I-! ~ 
DateExtracted t-·
DaleAnalyzed r-- --n127/200f--i- 11127/200-1 11/27/2001 11/27/2001! 

... -.. _ .. _.1.1.!.~:01?Q.Qf.==::=I ... -.. - .• -. 11/29/20q)_. 11/30/2001 _+___ 11/29/2001 --~:l 
SIDGNumberi 

Units f" M"_ ..gr~C:48 ........... J ... _ .................. c:!:Jf.iL~. _______ .GNC52 _. _________ ._ CNC52 

mg/I 0.0032 iU i !U 
mg/I 0.0031 [U i 0.022 J 
mg/I 0.00071 !U i 0.00071 U 
mg/I 0.0031 !U i n nn?A U 
mg/I 0.0015 IU 0.0051 1= 

mglikg 
c····· 

mg/I if"- U nnnn072 !U ... 
mg/I 

I .. _ .... ........... 
mgl/kg 
mg/I i IU i U 
mg/I 0.0019 IU 0.0019 U i 

Analytical Data Summaries.xls 1 METAL_SO_2_.Final Page 26 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

StationlD 
SamplelD 

DateColiected 
Datel:xtracted 
DateAnalyzed 

E005SB047 
_OD5SB047'02 (3-5ft) 

11/1912001 
1-- 11/2712001 
r 11/3012001 - i 

Analytical Data Summary 

E005SB047 
005SB04702 (3-5ft) 

11/19/2001 
11/27/2001 
11/29/2001 

~ •• ,,_,~ ••• "_,,~.~~_"~ __ , ___ w* ___ ~~~ 

SDI:;Numberl 
Units r 
mg/l f-----~.OO?.? ____ fl:!· ___ · ____ ·_1_ __ 
mg/l h O

.
04 

,J I 
mg/l O.O'.i1071U ' 
mg/l 1==0.0025 U I 
mg/l 0.00,26 ,J I 

mglkg . I. k -_. • __ ... __ ...... i I 

E005SB048 
005SB04801 (0-11 ft) 

11/16/2001 
11/21/2001 
12/312001 

7600 = -
mgll i I 0.000072 I U 
mgll 

f-,,_. __ ~ ____ .'"~.'*_ ,_ . .,.m_',"_~_"dh ___ ~_*'t __ . ___ ~_! ________ .**~_~ __ ____ *~ _____ " ___ • 

1 I I j 

mglkg 
mgll 
mgll 

,---_ ... _ .. __ ... _ .... _ .. +, ... _-_ .. -+ ... _-_ .... __ .. ----_ ... - ------_._-"-

Analytical Data Summaries.xls 1 METAL .. SO .. 2 .. Final 

04/17/2002 :2:37 PM 

E005SB048 
D05SB04802 (3-5ft) -

11/16/2001 --
11/21/2001 __ .1 
12/5/2001 i ---- -- --.",_ ... 

!--.. - I -----1 
'I 

!-- "---J 
" , 

2700 
'j .-,- 1 

'-l---"--'-~ 

------~"-~*-------~_t~---.--'------ - -. -

-.-- ~,,--'" . .,- *.AA'_-t· .. ·· --,.--~., ,,"_.", , 
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Analytical Data Summary 04/17/200.2 2:37 PM 

DateAnalyzed -~~ 121!5/2001 I --_ .. 
1213/2001 1213/2001 1213/2001 ! 

SIDGNumber ~-~----cl~c5i---~----r------ CNC51 I ----cNC47 - ____ ~=~c:;Nc:;~===~=j 
~.... .~.~~.-.-~ .... -.-...... ~.~-~ .... ~ •..... ----~-~ .. --.--~~~~ ~ __ ~M~ 

StationID[:~===-§QQI~~Q~I:==~C--- E005SB049 . E005SB050 I E005SB050 ·'----1 
SamplelD 1 ___ Og§SBO:~901 (0-1f1) i __ Q05SB:::i0c;-;4;;;:90~2;;!(c:;-3-.:::5:.:1fl '--t--=0::::;05::.:S~Bc;:0;::;50Cio",1 ;;Ci((),-1 tl) I q05SB05002 (3:-5!1f~j4 

DateColiected ,~~~1.1 116/2001 __ ~_L~__ 11/16/2001 11 116/20~ __ .~~11 116/2001 __ ~_. 
DaieExtracted' 11/2'1/2001 '11/21/2001 11/26/2001 ::±= 11/21/2001 

Parameter Units 
Arsenic,SPLP mg/l I - .~- ---"' Barium, SPLP mg/l 
Cadmium, SPLP mg/l 
Chromium, SPLP mg/l 

~ 

Lead, SPLP mg/l 
~ 

Lead m~l/kg 6300 = 200 c=- 8.2 = 2100 = .--l 
Mercury, SPLP mgJI 

-~.---

... ~~ .. ~.~ 
Nickel, SPLP mgJI 
Nickel m£l/kg 
Selenium, SPLP mg/l 
Silver, SPLP mgJI 

~~~ 

Analytical Dala Summaries.xls 1 METAL.SO.2.Final Page 28 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/2002 :1:37 PM 

StatlonlDr-- E005SB051 I E005SB051 E005SB052 E005SB052 I 
SamplelD ~§SB05101 (O-1ft) I 005SB05102 (3-5ft) 005SB05201 (0-1!ft) 005SB05201 (0-1ft) j 

DateColiected 11/16/2001 ! 11/16/2001 2121/2002 2121/2002 _~ 
Datel:xtracted ~~ 11/26/2001 I 11/21/2001 2125/2002 2128/2002 
DateAnalyzed 1 . .:;:21,""3i-i/:~1,,,0-=0-,-1 ___ -It __ .;.;12�;i231::;20:;;0;-:1 ___ I-_--=2�:;:2'i';61:;:2"''00'''2=--~ _ _+---=21=;2''''8'ii12""0,,,0.;:.2 __ _ 
SDGNUmberj-____ ~ ___ ~:gNG47 ___ ~~ _ _'C"'N.:cC:::.4:.:.7 ___ '--___ :::C:..::N:::C.::.69=-- CNC69 ~ 

Units I" 

Analytical Data Summarieis.xls 1 METAL_SO_2_Fiinal Page 29 



Analytical Data Summary 04/17/2002 2:37 PM 

StalionlD ,----E00!5SB052 
~_~'-H'-r 

E005SB052 E005SB05:3 E005SB053 -I 

SamplelD 005SB05202 (3-5It) 005SB05202 (3-5It) 005SB05301 (O-1ft) 005SB05301 (0~1.f!)-'l 
DalteColiected 2121/2002 2/21/2002 212112002 2121/2002 
DalleExtracted 

f------•... -. . 
2125/2002 2128/2002' .. f--- 2125/2002 2128/2002 

DateAnalyzed r-----__ ?l2,S/2002 2/28/2002 2/28/2002 - 2/28/2002 '~1 
SDGNumber CIIIC69 CNC69 CNC69 CNC69 - .~~-,~~--

Parameter Units 
Arsenic,SPLP mg/l 
Barium, SPLP mg~ 

r-----' Cadmium, SPLP mg/l 
Chromium, SPLP mg/l . 
Lead, SPLP mg/l 0.015 IU 0.21 J 
Lead mll/kg ...... 38_ ..••• J 2500 J 

.--.~--~-

Mercury, SPLP mg/l 

t=:9:QQ£~ 
: 

Nickel, SPLP mg/l IU 
Nickel m(l/kg 5.7 J .. 
Selenium, SPLP mg/l 

, 

Silver, SPLP mg/l . 

Analytical Data Summaries.xls 1 METAL.SO.2_.Final Page 30 



Analytical Data Sumrnary 04/17/2002 :2:37 PM 

StalionlDi E005SB053 I E005SB053 E005SB054 E005SB054 
:SamplelD f~_005SB052i02 (3-511) I 005SB05302 (3-511) 005SB05401 (0- HI) 005SB05401 (0-111) 

DatelCollected, 2/21/:2002 ! 2/21/2002 212112002 2121/2002 
Datel:xtracted r- 2/25/:2002 

I 
2/28/2002 2/25/2002 212812002 , 

DateAnalyzed 2/26/:2002 I 2/28/2002 2/26/2002 212812002 
SDI3Number 

_"~_" _____ • ____ ~_0 

CNC69 CNC69 CNC69 i CNC69 
Parameter Units 

r-----~"-'-""-'-"~"'""-"'""- ..• "" •.. -~-----"---------~~ 
___ M 

~---".---

Arsenic,SPLP mg/l 
Barium, SPLP mg/I 
Cadmium, SPLP mgll 
Chromium, SPLP mg/I 
Lead, SPLP mg/I 0.03 J 0.022 J 

.~---,--

Lead mg/k:g 24 J 42 J 
Mercury, SPLP mg/I 

~¥-~----

Nickel, SPLP mg/I 
... , . . ...•.. ,--_ .. _--,_.-r-------1-'---

Nickel mg/k:g 
Selenium, SPLP mg/I 
Silver, SPLP mg/I ! 

Analytical Dala SummariE!s.xls 1 METAL_SO_2_Fiinal Page 31 



Analytical Data Summary 04/17/20022:37 PM 

StatlonlD -«--;E=;0~0~!=5"'S;:::BO;c5;:-C4;---''''---;=E;:C00'''5"S"'B:;;0"'54"-'--r---;:E:;:0"'05"'S"'B:::0~5"!5:---r-'-;E=;0~0C;:5;;S;:::B;;-05;;;5::----<<' 

Parameter 

SamplelD ~05SB05402 (3-5ft) 005SB05402 (3-5ft) 005SB05501 (O-1ft) 005SB05501 (0-1 ftt_ 
DalleColiected 2121/2002 2121/2002 2121/2002 2121/2002 
DateExtracted -, 2125/2002 2/28/2002 212512002 I 2/28/2002 
DateAnalyzed 2I2B/2002 2/28/2002 212812002 3/1/2002 ,-

U~~t~NUmberl~::~~~~"·_CI~96L __ .~ __ ~"_:::.C:..:N=.;C~9_", ____ ._. __ C,,-N,-,-C,,-6::.:9,--."" ___ [-"_"-"~_"..Q!;J9~9~-_., .... -" .. ==:-" 
Arsenic,SPLP mg/l 

I I t t 
Barium, SPLP mg/l ~ -,' ._--.- -r--- r ---

_~ ___ ~ ____ ,6.,_____ _ 
Cadmium, SPLP mgll I """ -,- ---:..-,--"-""+--- "" - --- --Chromium, SPLP mg/l 

f- '""""" --"" ";""" ---""-1--0. 033 "" -h--""" Lead, SPLP mg/l 20 1= 
Lead m£l/kg 

~-"""« «_« ___ .1____ --r- -
16000 J 

L __ X~_«_ .. lJ =r---------' --'--' Mercury, SPLP mg/l 
~ .. _-

Nickel, SPLP mg/l L:==:===l"==~=-- t"=~"" ~== 1:=-""".-Nickel m£l/kg 
Selenium, SPLP mg/l 
Silver, SPLP mgll t====i___ I I -... 
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Analytical Data Summary 

E005SB055 E005SB055 
005SB05(;02 (3-511) 005SB05502 (3-511) -

2121/2002 2121/2002 
2125/2002 I 2128/2002 

StationlD 
SamplelD 

DateColiected 
DatelExtracted 
Date,Analyzed 2128/2002 
SDIGNumbe 

NW~~ ___ ~~~_~ ____ • __ +"""""" 
rL .. _ .. _ ..••...•.• c:.NG69 .... i 

2/28/2002 . __ 1 

CNC69 I 
Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Units I 
mg/l 
mg/l 
mg/l 
mg/I 
mg/I 

mg/kg 
mg/I 
mg/I 
mg/~:g 

mg/I 
mg/I 

Analytical Data Summarie,s.xls 1 METAL .... SO .... 2 .... Final 

04/17/2002 2:37 PM 

E005SB056 E005SB056 ! 

005SB05601 (0-·111) 00""",,,,' (~1ft, ~ 
2121/2002 2121/2002 
2125/2002 2128/2002 
2/28/2002 212812002 -

.... CNC69 --............ :~ CNC69 _. 

Page 33 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

Analytical Data Summary 04/17/2002 2:37 PM 

StatlonlD E005SB056 E005SB056 E005SB057 ' E005SB057 -, 
SamplelD 005SB05602 (3-5It) 005SB05602 (3-5ft) 005SB05701 (C)-1ft) 005SB05701 (O-1ft) _jl 

DalleColiected __ 2121/2002 I 2121/2002 2121/2002 2/21/2002 
DateExtracted 212.5/2002 2/28/2002 212512002 2/28/20021 
DateAnalyzed '-_ 2/2,6/2002 I 2/2812002 212612002 2/28/2002 ------! 
SDGNumber'---'--=C-i<I;:7IJC~6;:9'~---l:---- CNC69 --1--- CNC69 --i-- --CNC69------j 

___ ."" .. ~ •. ,., , ___ ~~_,~" __ , __ "_~_ _ .• ~ _________ ~~~ _,_" _____ •• _____ ,_"_'_""'M_".,/!,_'~~,_,_,.,._~~ ______ ._, ._~_",i 

Units 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l u 

m&l/kg i _______ }.7._00: ______ -+J" _______ ~ _ ___I--------.-+-----b--------+---···--·--r·---··--- _ ___1------.--.. ,-,1 
mg/l 
mg/l 

m9/kg 
mg/l 
mg/l 

0.021 J 
250 1= 

Analytical Data Summaries.xls 1 METAL_SO_2_Final Page 34 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

StationlD 
~~ampleID 

DatelColiected 
Datel:xtracted 
DateAnalyzed 

SDI:;Numberl 
Units 
mg/l I 
mgll 

I 

mg/l 
mg/l 
mgll 

mg/k,g 
mgll 
mgll 

mg/kg 
mgll 

Analytical Data Summary 

E005SB057 E005SB057 
005SB057'02 (3-5ft) 005SB05702 (3-5ft) 

2/21/:2002 212112002 
2/25/:2002 

I 
212812002 

2/26/:2002 212812002 , 
-~,-~-~,~~~~, 

CNC69 r" CNC69 -
_._~,~ _______ ~_L_ ___________ w 

.-

0.0047 !U 
36 -

mgll 
L 

Analytical Data Summaries.xls 1 METAL_SO_2_Final 

04/17/2002 :2:37 PM 

E005SB058 EOO5SB058 
005SB05801 (0-HI) 005SB05801 (0-1 ft) 

2121/2002 2121/2002 
2125/2002 2128/2002 
2126/2002 2128/2002 1 .. .,,---"'" 

CNC69 CNC69 ,_~ 

I 
i ~ 

-i 
i 

O.0047~ 7;----' U I 
73 - --1 , 

-l 
---1 

Page 35 



Parameter 
Arsenic,SPLP 
Barium, SPLP 
Cadmium, SPLP 
Chromium, SPLP 
Lead, SPLP 
Lead 
Mercury, SPLP 
Nickel, SPLP 
Nickel 
Selenium, SPLP 
Silver, SPLP 

StationlD 
SamplelD ~ EO""'" ~ 005SB05802 (3-5ft) 

2121/2002 
2/25/2002 

Analytical Data Summaries.xls 1 METAL_SO_2~_Final 

I 

Analytical Data Surnmary 04/17/2002 2:37 PM 

E005SB058 E005SB05!l E005SB059-
005SB05802 (3-5ft) 005SB05901 (O-1ft) 005SB05901 (0-1 

2121/2002 2121/2002 2121/2002 
2/28/2002 --'-- 212512002 2/28/2002 --

Page 36 



Analytical Data Sumrnary 04/17/2002 :2:37 PM 

Parameter 

StatlonlD E005SB059 I E005SB059 
!;ampleID 005SB059102 (3-5ft) I 005SB05902 (3-5ft) 

DateColiected~ 2121/:2002 I 2121/2002 
Datel:xtractedi 2125/:2002 ± 2128/2002 
DateAnalyzed f ___ ._ ..... 2I26/:2002 __ . 2128/2002 
SD(~ Number r-.-------CN C_6_~._____ CNC69 

Units ~ 
Arsenic,SPLP mg/l I - I 
Barium, SPLP mg/l 
Cadmium, SPLP mg/l --
Chromium, SPLP mg/l 
Lead, SPLP mg/l 0.0035 U 
Lead mg/k.g 840 J 
Mercury, SPLP mg/l -----
Nickel, SPLP mg/l --Nickel mg/kg 
Selenium, SPLP mg/l 
Silver, SPLP mg/l 

Analytical Data Summaries.xls 1 METAL_SO_2_Final Page 37 



Parameter 
3,4-Methylphenol (mp-Cresol) 
N-Nitrosodiphenylamin€, 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropyl)Ether 
2-Methylphenol (o-Cresol) 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

Analytical Data Summary 04/17/200:12:37 PM 

StationlD E005SB039 E005SB0:39 -r- E005SB040-------
SamplelD 1---005SB03901 (O-1ft) I 0058B03902 (3-5ft) -, 005CB04002 (3-5ft)' 

DateColiected 11/13J2001 +' 11/13/2001 11/13/2001------
DateExtracted 11/21/2001 ---Ti72172Ollf----r----1-172172Ocli-----
DateAnalyzed __ .. _ .... 1.2/1/200 1 ___ .,,_.~--._..-!?/4/200.2.-_---.L-- , __ . __ 1.2/4/~QQ1_~:~-:: 
SDGNumber .. . CNC49 . . j . CNC49 I ..... CNC49 Units . -...... -- .-- ...... ---,------ , .. - - ..... ---.,---.-,----.--.. ,--.-- ... .....-._---. -- -"....- ....... . 

Analytical Data Summal-ies.xls 1 SVOA_SO_Final Page 38 



Parameter 
3,4-Methylphenol (mp-Cmsol) 
N-Nitrosodiphenylamine 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropyl)Ether 
2-Methylphenol (o-Cresol) 
N-Nitrosodi-n-propylaminI3 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiel1e 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2-Chloronaphthalene 

Analytical Data Summaries.xls 1 SVOA_SO_Final 

Analytical Data Summary 04/17/2002 :2:37 PM 

StationlD EOOSSB040 EOOSSB040 EOOSSB040 
SamplelD 00SSB04001 (0-1ft) 00SSB04001RE (0-1ft) 00SSB04002 (3-SftL_1 

l)ateColiected 1---. 11/13/2001 _-+ __ ...:1..::1 1~1:::3/.:::20:::0~1 _____ . + __ 1.:.:1",,/1;..3,::,:/2;.;001 i 
[)ateExtracted 11/21/2001 11/21/2001 11/21/20iiT- .-J 
IDateAnalyzed _ 1211/2001 121S/2001 __ +-~ ___ 1_211/_2_00_L __ ..... _i 
uSn~t~NUmber CNC49 . ___ . ....L __ -.::c::.:Nc:::c~49~. _____ L ___ C_NC_4_9 ____ J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

~ R ~ U _ R 
420 R 420 U 380 R 
420 R 420 U 380 R 

f--742'='0=-----+'R"-------+--4-'::2::::0--+"U--- I 380 -+'R'---·--··---···-I 

420 R ____ l----7.42~0:___+.=:Uc-- 380 R 
420 IR 420 U 380 R 

r-. :~~=i=------ :;~ ~------.. ;:~ 1= 
~ R ~ U _ R 
420 R 420 U 380 I~ R._. ____ .. _ ... _, 
~ R ~ U _ R 

1----420 . R - 420 U 380 f'oR'------··-i 

420 R 420 U 380 R 

:;~ = ----~ :;~ ~ : ;:~ - = --_._--: 
__ 2000 - R - I 20001 U ------1-1800--- R----j 

420 R ---r- 420 U : 380 R----l 

r _~_ R ._. 420 U :::_--1 380 R ----.J 
~:::=L4{-2~0 :~iR =~~:::J :;~ ~ ~~~ = i r ", -'-:'4:;;2~0-tU:-- 380 R ----j 

~ 420 -I: 420 U 380 R---·--' 
, 420R 420 U 380 R 

420 R 420 U 380 R 
1--__ 420 R ._-+_L4.:::2;.0_~U----i- 380 R 

r-- :;~ = :;~ ~ ____ l_ ;:~ = 

~ R ~ U _ R 
2000 R 2000 I U 380 R 

L 420 I R 420 ! U 380 R . _____ .... _ .... _ .. .1 

I~age 39 



Parameter 
3,4-Methylphenol (mp-Cresol) 
N-NitrosodiphenylaminE! 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropyl)Ether 
2-Methylphenol (o-Cresol) 
N-N itrosodi-n-propylam ine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

Analytical Data Summary 04/17/2002 2:37 PM 

StatlonlD E005SB040 E005SB041'-- E005SB041 
SampleIDf-005SB04002RE (3-5ft) 005SB04101 (0-1It0 005SB04102 (3-5ft) 

DateColiected I- 11113/2001 11/13/2001 '-t 11/13/2001 

~?=;~ _ "~iEfm ___ ~~[~:~ 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

380 U 380 U 450 U -i 
380 U 380 U 450 U .----] 

1800 U 1900 U 2200 UI 
__ 380 U_ 38Q.._.......J:l...._L_ ... ~0_.. LJ ____ j 

Analytical Data Summaries.xls 1 SVOA_SO_Final Page 40 
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Parameter 
2-Nitroaniline 
3-Nitroaniline 
Dimethyl Phthalate 
2,S-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,S-Dinitro-2-methylphenol 
4-Nitroaniline 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl) Phthallate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 

Analytical Data Surnmary 04/17/20022:37 PM 

StatlonlD E005SB040 - E005SB040 '~---EOo5SB640-·~1 
SamplelD 1--=0~05"':S;:;B;:;0::::40:;":0::::1 c:.(0:;:--"'"'1f"'"t)-...j~00""'5""S":B704:;":0::::0:=:::1 R E(0-1 It) I 005SB0400213:Si'ij"-! 

DateColiected f1/13/2001 11/13/2001 - 11/13/2001-~~-·1 
DateExtracted 11/21/2001 11/21/2001 11/21/260i~-~--1 
DateAnalyzed 1211/2001 1215/20(_)1______ __12/1/202)_ •. _~J 
SDGNumber . __ -_-C_N_C~~__ __._gNC4E'-. ___ . .J ___ ~. __ .<:::NC~~__._._; 

Units 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Analytical Data Summaries.xls 1 SVOA.SO.Final Page 42 



Analytical Data Summary 04/17/2002 :2:37 PM 

StationlD E005SB040 E005SB04-1 E005SB041 
SamplelD 005SB04002RE (3-5ft) 005SB04101 (O-1ft) 005SB04102 (3-5It) 

[)ateColiected 11/13/2001 11/13/2001 11/13/2001 
[)ateExtracted 11/21/2001 11/21/2001 11/21/2001 
IDateAnalyzed 12/4/2001 121412001 1214/2001 

SDGNumber CNC49 CNC49 CNC49 - --- - "'"'--
Parameter Units -- -2-Nitroaniline ug/kg 1800 U 1900 U 2200 U 
3-Nitroaniline ug/kg -- 1800 U 1900 U 2200 U 
Dimethyl Phthalate ug/kg 380 V 380 V 450 U 
2,6-Dinitrotoluene ug/kg 380 IVJ 380 VJ 

I 
450 rVJ 

Acenaphthylene ug/kg 380 IU 380 U 450 U 
Acenaphthene ug/kg 320 jJ 380 V 380 J 
2,4-Dinitrophenol ug/kg 

~-

1800 1900 V 2200 U ,V 
Dibenzoluran ug/kg ----380 -TCr~---- 380 V 450 V 
2,4-Dinitrotoluene ug/kg 380 'V 380 V 450 V 
Diethyl Phthalate ug/kg 380 U 380 U 450 U 
4-Nitrophenol ug/kg 1800 U 1900 U 2200 !U 
Fluorene ug/kg 

=380 E- 380 V 390 
4-Chlorophenyl Phenyl Ether ug/kg 380 V 

, 
450 J 380 V I 

4,6-Dinitro-2-methylphenol ug/kg 1 800 _ I V _____ IV 
-,-

1900 2200 J 
4-Nitroaniline ug/kg -----18-~--i=~~ --L- 1900 IV 2200 IV . _. __ ._---
4-Bromophenyl Phenyl Ether uglkg _____ .380 _ lL.. _____ J 380 U I 450 IU 
Hexachlorobenzene ug/kg 380 U I 380 V I 450 U 
Pentachlorophenol ug/kg 1800 U 1900 V I 2200 V 
Phenanthrene ug/kg L 53 J 380 V 

-I i5
8
0 

J 
Anthracene ug/kg 380 U 380 V U 
Di-n-butyl Phthalate ug/kg 380 VJ 380 VJ 450 VJ 
Flouranthene ug/kg 510 J 350 J 460 = 
Pyrene ug/kg 180 ~- 380 V 450 IU 
Benzyl Butyl Phthalate ug/kg -- 380- V 380 U -450 - IU 
Benzo(a)Anthracene ug/kg 130 J 380 U 450 U 
3,3'-Dichlorobenzidine ug/kg 760 V 770 U 900 U 
Chrysene ug/kg 99 J 380 V 450 U 
bis(2-Ethylhexyl) Phthalate ug/kg 380 U 380 U 450 U 
Di-n-octylphthalate ug/kg 380 U 380 U 450 U 
Benzo(b)Fluoranthene ug/kg __ 202 J 380 U 450 U -----
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Analytical Data Summary 04/17/20022:37 PM 

StationlD E0058B039 E0058B039 =F E005SB040 -·-1 
SamplelD 0058B03901 (O-1ft) 0058B03902 (3-5ft) - 005CB04002 13-5i1j--1 

DateColiected 11/13/2001 11/13/20101 11/13/2001 ~ DateExtracted 11/21/2001 11/21/20101 11/21/2001 
DateAnalyzed 1211/2001 1214/2001 1214/2001 --~ 

-- _o·--i 
SDGNumber CNC49 CNC4£1 CNC49 w_.' ____ M< . ___ L.._.~_~ _______ .3 

Parameter Units 

4°Eru-
Benzo(k) Fluoranthene ug/kg 440 U 380 U 
Benzo(a)Pyrene ug/kg '=- 43- p- 440 U 130 IJ 
Indeno(1,2,3-c,d)pyrenEl ug/kg __ 400 ~ 440 U --- 380 U 
Dibenz(a,h)anthracene ug/kg __ 400 IU 440 U 380 U -
Benzo(g,h,i)Perylene ug/kg 400 IU 440 U 380 U 
Carbazole ug/kg 400 ·U 440 U 380 U _. -2,4,6-Tribromophenol 'ERCENT __ ~ ____ ,e __ --.--
2-Fluorobiphenyl 'ERCENT -
2-Fluorophenol 'ERCENT 
Nitrobenzene-D5 'ERCENT -
8urrogate-PHL 'ERCENT 

~~--

Terphenyl-d14 'ERCENT I ; 
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Parameter 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-c,d)pyrene 
Oibenz(a,h)anthracene 
Benzo(g,h,i)Perylene 
Carbazole 
2,4,6-Tribromophenol 
2-Fluorobiphenyl 
2-Fluorophenol 
Nitrobenzene-OS 
Surrogate-PHL 
Terphenyl-d14 

Analytical Data Summary 04/17/20022:37 PM 

StationlD EOOS8B040 EOOS8B040 EOOS8B040 
SamplelD 00SSB04001 0-1ft) 00S8B04001 RE 0-1ft) 00SSB04002 3-Sft) • 

l)ateCollected 11/13/2001 11/13/2001 11/13/2001 _] 
lJateExtracted 11/21/2001 11/21/2001 11/21/2001 
DateAnalyzed ---,1~2;.:/li7-/2;-0;*0.:.-1 _____ +-__ .:..:12;;;,�S~/i<_20;;0;_cl-____ i 1211/2001l 
SDGNumber CNC49 CNC49 I CNC49 : ____________________ L ___ ~="_ ______ L __________________ ~ 

Units 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

'ERCENT 
'ERCENT 
'ERCENT 
'ERCENT 
'ERCENT 
'ERCENT 

-57- =lFi-- _ I L 11 O ____ I_R ____ I 
__ 420 IR 

420 R 
62 R 

420 ( --

-------r-----

210 J 6S R 
100 J 120 R 
420 U 380 R ---
420 U I 380 R 
57 J 58 R 

420 U 380 R 
71 ------- --- ---
41 
50 
47 
55 
43 
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Analytical Data Summary 04/17/20022:37 PM 

StatlonlDI EOOSSB040 
SamplelD 00SSB04002RE (3-Sft) 

EOOSSB041 E005SB041 
005SB04101 (0-1 tt) 005SB04102 (3-5ft) 

DateColiected 11/13/2001 11/13/20101 11/13/2001 
DateExtracted 11/21/2001 11/21/20101 11/21/2001 
DateAnalyzedl 1214/2001 j 

SDGNumber ~~ ... _C.II!C49._~ 
12/412001 12/4/2001 

CNC4E._' ____ --r"'l_-___ . CNg49 
Parameter Units 
~B~e~nZ~O~(k~)~F~lu~o=ra~n~th~e~ne~-----------------~u~g~/k=g----~~~7~1--·~J~------r-~~--~~----·-,-~~---~--· .... --, - i 450 380 U , U 
Benzo(a)Pyrene ug/kg 120 J 

Indeno(1,2,3-c,d)pyreno ug/kg _.3",8;.;0;.-... --f.U7----.--I--;;~~+.";----~_+--_;.~c;;___!I0'7-
Oibenz(a,h)anthracene ug/kg 380 U 

380 U 

I 
450 U 

380 U 450 U 
"-,~~~-~,'" 

380 U 450 U 
Benzo(g,h,i)Perylene ug/kg 380 !U 
Carbazole ug/kg , _ ... ..:,3i;80:'---t1.:::.UC'; _-_-_-•• _-_-_-_-++ _-_-....:-; :..;:"'","" _-_-_to" '-;-.-----t---;;';~-(0'7---... --t 
2,4,6-Tribromophenol 'ERCENT r 60 f 

'ERCENT . ---3'''9'''--'' .----.. --~--------2-Fluorobiphenyl . 
2-Fluorophenol 'ERCENT t···--W-r-·-· .. · .. ---+--------i--·-----+-

380 U 450 U 
380 IU 450 U . 

~------~-,-- :,_ .. _._----_. 
.-~~-,~ 

Nitrobenzene-OS 'ERCENT l--.-~_. __ j __ . ____ .... ___ +_-----_+-.--__ -.-.... I._.-.----.-... -+.-............ --, 
Surrogate-PHL ',EERRCCEENNTT rl .....• _S4-0S _....J.. ___ . ___ +-. _____ +-.. _ ... _ .. _._ 1--· .. ·-.. --·+---·-- "il 
Terphenyl-d14 I ; 
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Analytical Data Summary 04/17/2002 2:37 PM 

StatlclnlD E005SB052 E005SB052 E005SB053 E005SB053 i 
SamplelD ~_()_05§B05201 (0':1 It) 005SB05202 (3-511) 005SB05301 (0-1 II) 005SB05302 (3-5ft) I - I DateColle(:ted 2121/2002 2/21/2002 212112002 2/21/2002 

DateExtra(:ted r 2/26/2002 , 212612002 2126/2002 2126/2002 j 
DateAnalyzed 

---
2126/2002 2126/2002 2126/2002 2126/2002 1 SDGNumber 

----
CNC69 l ___ fNC69 CNC69 CNC69 

,.",.-
__ J 

Parameter Units 
pH pH units _~~E..._. I 4.35 1= I 4_54 1= I 6.09 1= i 

I 
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Analytical Data Summary 04/17/200:22:37 PM 

--005SB054 StationIDC~--E 

samp,e'DF~ 005S B05401 (O-1ft) 
DateColh~cted 2 121/200~~ 
DateExtmcted 2 /26/200~~ 

26/200~~ DateAna Iyzed, 21 

I E005SB054 
I 005SB05402 (3-5ft) 

I 
2/21/2002 
2/26/2002 
2126/2002 

SDGNumberr-'---
Units I-~-~ 

gNC~~_~ ______ J __ ~ __ ~ __ CNC~~~~ ____ 
Parameter 
pH pH un its L ..::5,;,;.. 7...:,4_LI ==--. 5.54 1= 

Analytical Data Summaries.xls 1 GENCHEM_SO_Final 

E005SB055 
~.-,-. 

E005SB055 
005SB05501 (O-1ft) 005SB05502 (3-51_9 

I 
-j 

2121/2002 2/21/2002 
212612002 2126/2002 -

I-~ __ 2I26/200~ 2/26/2002 ----~-~---

CNC69 CNC69 
-.--,-~---~---,.-----"-.-,--,-

5.30:'''---___ -'-_'''-5.5::.:9,_.....l1.::.= _ __ .. ~J 
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Parameter 
SDGNumbe 

Units 
r 

E005SB056 
~05SB05601 (O·1ft) 

2121/2002 

r= 2126/2002 
2/26/2002 ._-

CNC69 -,-------

Analytical Data Summary 04/17/2002 :2:37 PM 

E005SB056 E005SB057 E005SB057 
005SB05602 (3-5ft) 005SB05701 (O-1ft) 005SB05702 (3-5!!L_ 

2121/2002 2121/2002 2121/2002 
2126/2002 2126/2002 2/26/2002 
212612002 2/26/2002 2/26/2002 _. 

CNC69 CNC69 CNC69 

pH 

StatlonlD 
SampllelD 

DateCollee,ted 
DateExtrae,ted 

DateAnalyzed F 
pH units LI --...:5::.,:.2=.;7_..Jlc= ____ -'---=6::;:.2:..:.1_..lI==-__ -'-__ -=-6.:.::6..:.1 _-'-=1='--___ --'-_...:.7,;,:;.0:.::6_-"1==-__ --' 
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Analytical Data Summary 04/17/2002 2:37 PM 

E005SB035 E005SB036 E005SB036 I 
005SB03502RE (3-5ft) 005SB03601 (O-1ft) 005SB03602 (3-5~1 

_0 11/19/2001 11115/2001 11/15/2001 , 
11129/2001 11/21/2001_ 11/21/2001 -oj 
11/29/2001 11128/2001 11/29/2001 i 

Parameter 

____________________ 0 
-- ' ·--·-,~-------·----'---'-·'l 

StationlD 
SamplelD 

DateColiected 
D,ateExtracted 
D'ateAnalyzed 
l~~t~NU mber 1 __ 0 ____ gt:JS:_~2 _____ 0_00_L ___ ~NC~_~_0 __ 0 __ 0 ______ J_oo_o_____Qf\l_Q~_9 0 0 

Aldrin 
Alpha BHC (Alpha Hexachlorocyclohexane) 
Alpha-chlordane 
Beta BHC (Beta Hexachlorocyclohexane) 
Chlordane 
Delta BHC (Delta Hexacl1lorocyclohexane) 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin Aldehyde 
Endrin Ketone 
Endrin 
Gamma BHC (Lindane) 
Gamma-chlordane 
Heptachlor Epoxide 
Heptachlor 
Methoxychlor 
p,p'-DDD 
p,p'-DDE 
p,p'-DDT 
Toxaphene 
2,4 ,5,6-Tetrach loro-meta-xylene 
Decachlorobiphenyl 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Llg/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Llg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

'EI'lCENT 
'EI'lCENT 
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Parameter 
Aldrin 
Alpha BHC (Alpha Hexachlorocyclohexane) 
Alpha-chlordane 
Beta BHC (Beta Hexachlorocyclohexane) 
Chlordane 
Delta BHC (Delta Hexachlorocyclohexane) 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin Aldehyde 
Endrin Ketone 
Endrin 
Gamma BHC (Lindane) 
Gamma-chlordane 
Heptachlor Epoxide 
Heptachlor 
Methoxychlor 
p,p'-DDD 
p,p'·DDE 
p,p'-DDT 
Toxaphene 
2,4,5,6-Tetrachloro-meta-xylene 
Decachlorobiphenyl 

Analytical Data Summary 04117/2002 :2:37 PM 

Station I 0 ,--"""E="0""0c=5S""B"'0;:-.:3"'7:----,---;:E"'00""'5""Sc:Bc::"03"'7::----,----;E""0"'0"'"5S"'B"'0""3c::"8--"

SamplelO 005SB03701 (0-1 tt) 005SB03702 (3--,[;:tt:.;.,t),--+--,0:..;:0..::.5S=:B7'0~3:::c8=01;;.;;!-:;(10,---1c;,ft;L.)--I 
OSlteColiected f--~.....;,11;.:,/;;.:13;:.;/2~0;;:0+1 ~ __ +-_-;;171 1",173/~2~00<-::1 __ ~+~_1;-;1c;;/1",4:7./2~0:-0~::-1 ___ '1 
OateExtracted 11/21/2001 11/21/2001 11/21/2001 ~ 

OllteAnalyzed 1f--,_-:1..:;1/<:;2:;;8/i=:20"'"'0:,,:,1_. ___ l-__ ....:...11:.;;/2:;;9;;;/2::,:0;,:0..:.1 __ 11/29/2001 ,_ • ...J 
SiOGNUmberl __ ~.g.NC~I-=.9 ___ . __ , ___ C::.:N..:..C:::.4:.:9:..... ... ~ ______ C_N_C~L_ .... 1 

Units 
un/kg 
U!l/kg 
U!l/kg 
U!l/kg 
U!l/kg 
u~l/kg 
u~l/kg 
u~l/kg 
u~l/kg 

u£J/kg 
u(l/kg 
u£l/kg 
u£l/kg 
u~l/kg 
u~l/kg 
u~Vkg 
u~Vkg 
u~l/kg 
u£l/kg 
u£l/kg 
u£l/kg 
u£j/kg 

'ERCENT 
'ERCENT 

I-- 16 UJ • 18 U 14 U ~ 
I 3.4 J 3.4 U 29 J I 
I 9.6 _ 3.4 U 12 J --'--l 

14 J 3.4 U 11 J 
r __ ._.1;.,:11 O..::...-O_+;U:..-_.~ __ + __ l.! 0_ L. __ .----;, ____ ;;...9111: .... ",+=1 U'-,_~., .... _4 
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Parameter 
Aldrin 
Alpha BHC (Alpha Hexachlorocyclohexane) 
Alpha-chlordane 
Beta BHC (Beta Hexachlorocyclohexane) 
Chlordane 
Delta BHC (Delta Hexachlorocyclohexane) 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin Aldehyde 
Endrin Ketone 
Endrin 
Gamma BHC (Lindane) 
Gamma-chlordane 
Heptachlor Epoxide 
Heptachlor 
Methoxychlor 
p,p'-DDD 
p,p'-DDE 
p,p'-DDT 
Toxaphene 
2,4,5,6-Tetrachloro-meta-xylene 
Decachlorobiphenyl 

Analytical Data Summary 

StationlO i-E005SB038 
SamplelOI 005SB03802 (3-5ft) 

[)ateColiected r-~11T1472001 
[)ateExtracted 11/21/2001 
l)ateAnalyzed 11/29/2001 
SOGNumberr--CNC49 

Units 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

'ERCENT 
'ERCENT 

~-------------

1.8 IU 
. 1.8 ·+.U=:---__ --

1.8 U 
----~7':_--

1.8 U __ 
18 U 

1-----,:,3.4 U 

'-_~B.8 U --.-

t-- ;:~ - ~ ----
---- -----

1.8 U 
18 U 

I ___ 3~-.;.4 __ ~Uc---. __ _ 
3.4 IU .. 

3.4 U 
1---__ .:...11:..:O ___ i-"'U ____ _ 

Analytical Data Summaries.xls 1 PEST _SO_Final 
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AppendixB 



''I ,. 

MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E 
TO: 

FROM: 

DATE: 

Jim Edens/CH2M HILL/GNA 

Herb Kelly/CH2M HILL/GNA 

April 1, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at the following sites in Zone E: SW-M-U 5, SWM-U 18, AOC 605 and 
AOC 621. The samples were collected between the dates of November 13, 2001 and 
February, 21,2002. 

The specific samples and analytical fractions reviewed are summarized below in I!!ig~~:'l. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) NatiolUll Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance I quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: RCRA Metals following SW-846 6010/7000 Series 
methodology. 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia for the following analyses: SW-846 8081 Organochlorine Pesticides, SW-
846 8270 Serrtivolatile Organic COiUPOililds (SVOC) and selected ~Yletals following S\.V -846 
6010/7000 Series methodology. 

In addition, selected samples were also submitted for the Synthetic Precipitation Leaching 
Procedure (SPLP) following method SW-1312, and the "leachate" was analyzed for Lead 
and I or Nickel. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit" sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Al:taclurientllists the changes in data qualifiers, due to the validation process. 



DATA QUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

Ul Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJj Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
SS 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's ---> 1's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 



Table 1 • Chemical Analytil:al Methods - Field and Quality Control Samples 

WG so X 

2001"19384 12105/01 WG MS X 

2001"19385 12105/01 WG so X 

12105101 WG N X 

12105/01 WG N X 

12105/01 WG FO X 

12105/01 WG N X 

12105/01 WG N X 

2105101 WG N X 

L2 2105/01 WO EB X 

11113/01 so N 0 X 

11/13/01 so N 0 X 

11/13/01 so N 3 5 X 

11/13/01 so N 0 X 

1113101 so N 3 5 X 

001 1/13/01 so N 0 X 

002 11/13/01 so N 3 5 X 



DATA QUALITY EVALUATION SUMMARY 

101 11/13/01 SO FD 0 X 

102 11/13/01 SO N 3 5 X 

11/13/01 SO N 3 5 X 

11/13/01 SO FD 3 5 X 

11/13/01 SO N 0 X 

11/13/01 SO N 3 5 X 

11/13/01 SO N 0 X 

11/13/01 SO N 3 5 X 

11/13/01 SO N 0 X 

11/13/01 SO N 3 5 X 

01 11/16/01 SO N 0 X 

11/16/01 SO N 0 X 

11/16/01 SO N 3 5 X 

02 11/16/01 SO N 3 5 X 

001MS 11/13/01 SO MS X 

001 SCI 11/13/01 SO SD 0 X 

1823LB SO LB X 

CNC47 LABOC SO BS X 

CNC47 LABOC 1837LB SO LB X 

CNC47 LABOC SO BS X 



DATA QUAUTY EVAlUA-nQN SUMMARY 

0055S04202 11/13/01 SO N 3 5 X 

11/13/01 SO N 0 X 

11/13/01 SO N 3 5 X 

11/13/01 SO N 0 X 

11/13/01 SO N 3 5 X 

5117518A"7 11/13/01 SO N 0 X 

5117518A"8 11/13/01 SO N 3 5 X 

5117518A"10 11/14/01 SO N 3 5 X 

5117S18A"9 11/14/01 SO N 0 X 

5117518A"11 Extracti sa SX X 

5117518A"12 17518A12S5 sa S5 X 

5117518S"10 11/13/01 SO N 3 5 X 

E0055S039 5117518S"13 11/13/01 SO N 0 X 

5117518S"14 11/13/01 SO N 3 5 X 

5117518S"15 11/13/01 50 N 0 X 

5117S18S"lS"RE RE 11/13/01 SO LR RE 0 X 

5117518S"16 11/13/01 SO N 3 5 X 

5117518S"16"RE 11/13/01 SO LR RE 3 5 X 

5117518S"17 11/13/01 SO FD 3 5 X 

Sl17518S"18 11/13/01 SO N 0 X 



DATA QUALITY EVALUATION SUMMARY 

005S803701 11/13/01 SO N 0 X 

005S803201 11/14/01 SO N 0 )( X 

E005S8038 Sl175188"11 005S803801 11/14/01 SO N 0 X 

Sl175188"12 11/14/01 SO N 3 5 X 

Sl1i'518B"2 11/14/01 SO N 3 5 )( X 

11/14/01 SO N 0 )( X 

11/14/01 SO N 3 5 )( X 

11/15/01 SO N 0 )( X 

11/15/01 SO N 3 5 )( X 

11/15/01 SO N 0 )( X 

11/13/01 SO EB )( X X 

11/14/01 SO EB )( X X 

11/15/01 SO EB )( X X 

17518B20LB SO LB )( X X 

17518B21BS SO 8S )( X X 

11i'518B"30 17518830L8 WQ L8 )( X X 

175188318S wa 8S )~ X X 

LA8ac Sl1i'518B"37 17518B37LB wa LB X X 

LA8ac Sl175188"38 17518B38BS wa BS X X 

Sl17518C"1 01 11/14/01 SO N 0 )( 



DATA QUAUTY EVALUATION SUMMARY 

CNC50 17518C'20 11/14/01 SO N 0 X 

CNC50 17518C'21 11/14/01 SO N 3 5 X 

CNC50 17518C'22 11/14/01 SO FD 3 5 X 

CNC50 17518C'3 11/14/01 SO N 3 5 X 

CNC50 17518C'4 11/14/01 SO N 0 X 

CNC50 17518C'5 11/14/01 SO N 3 5 X 

CNC50 17518C'6 11/14/01 SO N 0 X 

CNC50 E005SB023 17518C'7 11/14/01 SO N 3 5 X 

CNC50 E005SB025 17518C'10 11/15/01 SO N 0 X 

CNC50 17518C'11 11/15/01 SO N 3 5 X 

CNC50 17518C'12 005SB02601 11/15/01 SO N 0 X 

CNC50 E005SB026 17518C'13 005SB02602 11/15/01 SO N 3 5 X 

CNC50 E005SB027 17518C'14 005SB02701 11/15/01 SO N 0 X 

17518C'15 005S802702 11/15/01 SO N 3 5 X 

17518C'16 005SB02801 11/15/01 SO N 0 X 

17518C'17 005SB02802 11/15/01 SO N 3 5 X 

17518C'8 005SB02401 11/15/01 SO N 0 X 

17518C'9 005SB02402 11/15/01 SO N 3 5 X 



DATA QUALITY EVALUATION SUMMARY 

17518C24BS SO BS X 

005SB02602S SO MS X 

005SB02602S0 SO SO X 

17518C37LB SO LB X 

17518C38BS SO BS X 

17518C40LB SO LB X 

17518C41BS SO BS X 

11/19/01 SO N 0 X X 

11/19/01 SO N 3 5 X X 

Sl17574"2"RE 11/19/01 SO LR RE 3 5 X 

Sl17574"3 11/19/01 SO FO 0 X 

Sl17574"3"RE RE 11/19/01 SO FD RE 0 X 

Sl17574"4 11/19/01 SO N 0 X 

Sl17574"5 11/19/01 SO N 3 5 X 

Sl17574"13 1757413LB SO LB X X 

Sl17574"14 1757414BS SO BS X X 

Sl17574"6 SPLP Extracti SO BX X X 

LABOC S117574"7 1757478S SO BS X 

1757420L8 SO LB X 

17574218S SO BS X 



u ,j U U U V V .. ) d "J ,) U U <, . ., d V U v v "i< V '-, 'U ,> <J .0 0: V ,j ,j "j ,-I d U ,) lJ ,j d UI ,,' d " 

DATA QUAUTY EVALUATION SUMMARY 

SO N X X X 

SO N X X X 

2 SO N X X X 

CNC69 SO N X X X 

CNC69 02121/02 SO N X X X 

005SB05702 02121/02 SO N X X X 

005SB05801 SO N X X X 

005SB05802 1/02 SO N X X X 

005SB05202 SO N X X X 

005CB05202 SO FD X X X 

SO N X X X 

SO N X X X 

02121/02 SO N X X X 

CNC69 02121/02 SO N X X X 

CNC69 02121/02 SO N X X X 

CNC69 005SB05502 02121/02 SO N X X X 

CNC69 4123919LB SO LB X X 

4123920BS SO BS X X X 

005EB052M1 02121/02 wa EB X X 

4123926LB wa LB X X 



- Soil 
- Soil QC Samples 
- Groundwater 
- Water QC Samples 

I:;A,M~'Lt: TYPE CODE 

- Blank Spike 
- SPLP Blank Spike 
- Equipment Blank 
- Field Duplicate 
Native Sample 
- Laboratory Blank 
- Laboratory Replicate 
- Matrix Spike 
- Matrix Spike duplicat" 

ISA,MF'LE TYPE CODE 

YSISCODE 

- Pesticides 
- Semivolatile 

DATA QUAUTY EVALUATION SUMMARY 
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Organic Parameters 

Quality Control Review 
The following list represents the QA/OC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Method blank and equipment blank samples were provided for this 
project. Blank samples enable the reviewer to determine if an anaiyte may be attributed 
to sampling or laboratory procedures, rather than environmental contamination from 
site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference . 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Matrix Spike/Matrix Spike Duplicate (MSIMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• GClMS Tunin!!: - The mass soectrum of the tuninv comnollnn is pvalllatpcl for IDpthocl ..... 1. - - - a - - T - ----- ~ - ~----~---- -- ------

compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 



DATA QUAUTY EVALUATION SUMMARY 

• Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 
dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000, a criteria of 40% Relative Percent Difference (RPD) was used as 
the acceptance limit. 

Organochlorine Pesticide Analyses 
The QA/Q(:. parameters for the Organochlorine Pesticide analyses by method SW-846 8081 
for all of the samples were within acceptable control limits, except as noted below: 

Surrogate Recoveries 
All surrogate recoveries were within acceptable quality control limits, except as noted in 

TABLE 2 
Surrogate Recoveries Out of QC Limits: Organochlorine Pesticides 
Charleston Naval Complex, Zone E, Charleston, SC 

Recovery 
SDG Sample Parameter (Col#1/Col#2) 

CNC49 8117518S*1 Tetrachloro-m-xylene 72156* 
(TCMX) 

8117518S*3 TCMX 72159* 

8117518S*5 Decachlorobiphenyl 47'/83 
(DCS) 

81175188'9 DCS 120/170* 

8117518S*27 DCS 58*/56* 

8117518S*28 DCS 40*/38* 

8117518S*29 DCS 46*/44* 

CNC52 817574*1 TCMX 56*/54* 

817574*2 TCMX 38*/33* 

DCS 31*/33* 

817574*2Re TCMX 48*/52* 

DCS 48*/46* 

12 

Recovery 
Limits Flag 

60-150 No Flags applied, 
DeB recoveries OK 

60-150 No Flags applied, 
DCS recoveries OK 

60-150 No Flags applied, 
TCMX recoveries OK 

60-150 

60-150 

60-150 

60-150 

60-150 Flag detect "J", non-
detects "UJ" 

60-150 Flag "R", use Re-
analysis 

60-150 

60-150 Flag detect "J", non-
delects "UJ" 

60-150 



TABLE 2 
Surrogate Recoveries Out of QC Limits: Organochlorine Pesticides 
Charleston Naval Complex, Zone E, Charleston, SC 

Recovery 
SOG Sample Parameter (Col#1/Col#2) 

S17574'3 TCMX 46'/40' 

DCB 53·/50· 

S17574'3Re TCMX 49'/4r 

DCB 44'/47' 

, • out of control limits 

DATA aUAUTY EVALUAnON SUMMARY 

Recovery 
Limits Flag 

60-150 Flag "R", use Re-
analYSis 

60-150 

60·150 Flag detect "J", non· 
detects "UJ" 

60·150 

Matrix Spike (MS), Matrix Spike (MSD) Laboratory Control Spike (LCS), and 
Laboratory Control Spike Duplicate (LCSD) - Recoveries! Relative Percent 
Differences (RPDs) 

Control Spike Duplicate (LCSD) recoveries and Relative Percent Differences (RPDs) were 
within acceptable quality control limits, except as noted in a::i~1~~ below. 

TABLE 3 
MS/MSD and LCSILCSD Recoveries and RPDs Out of QC Limits: Metals 
Charleston Naval Complex, Zone E, Charleston, SC 

SOG Sample Parameter MS MSO 
Recovery Recovery 

iCNC 52 S17574'3RE IAlpha-Chlordane 40' I 
78 ! 

, • out of control limits 

Recovery RPO RPO Associated 
Limits Limits Samples 

I 45·140 I I IS17574'1.3 

• Flag detected results for Alpha-Chlordane "J", as estimated, and non-detected results 
"UJ", as estimated in samples S17574*1-3. 

• Flag only detected results for 4,4'-DDD, Endosulfan Sulfate, and Endrin Ketone "I", as 
estimated. 

• No flags were applied based upon RPD values out of QC limits alone, but in conjunction 
with recoveries. 

13 



DATA QUAliTY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 
All initial calibration criteria and continuing calibration criteria were met, except as listed in 

lLfi~~· 

TABLE 4 
Initial and Continuing Calibration Criteria Exceptions: Organochlorine Pesticides 
Charleston Naval Complex, Zone E, Charleston, SC 

Instrument! 
Calibration Date Analyte 

8GJECD1-CCAL-ll/28,l131 Aldon 

8GJECD1-CCAL-ll/29,0043 Heptachlor 

Aldon 

4,4'-DDD 

4,4'-DDT 

Methoxyclor 

Endrin Aidehyde 

Endrin 8ulfate 

Endrin Ketone 

8GJECD1-CCAL-ll/29,ll10 Heptachlor 

Aldrin 

Methoxyclor 

Endrin Kelone 

8GJECD1-CCAL-ll/29, 1949 4,4'-DDT 

Alpha-SHC 

8GIECD2-CCAL-ll/28,1040 Delta-SHC 

4,4'-DDD 

Endon Ketone 

8GIECD2-CCAL-ll/28,2150 Delta-SHC 

4,4'-DDD 

Endosulfan " 

4,4'-DDT 

Endon Aldehyde 

Methoxychlor 

14 

% Difference Associated 
Col#l I Col#2 Samples 

15.6/7.7 low 8117518S·1-5,9, 
27-29 

18.3/9.3 low 8117518S·1-5,9, 
27-29 

20.5/6.4 low 

20.7/2.5 high 

33.3/46.3 low 

28.6/43.5 low 

i7.8 i i.9 iaw 

16.0/0.5 low 

21.5/5.7 low 

21.4/12.6 low 8117518S·6,7,10-
12 

26.2 / 8.8 low 

15.9/0.9 low 

18.8/5.3 low 

7.4 / 17.2 low 8117518S·6, 7,10-
12 

18.4 / 12.0 high 

22.1 /21.3 high 817574·1,2 

20.5/26.0 high 

13.0/16.0 high 

20.7/27.6 high 817574·1,2 

31.2/44.9 high 

2.3 / 16.6 high 

31.9/21.8Iow 

35.3/2.4 low 

18.6/6.7 low 



TABLE 4 
Inilial and Continuing Calibration Criteria Exceptions: Organochlorine Pesticides 
Charleston Naval Complex, Zone E, Charleston, SC 

Instrument/ 
Calibration Date Analyte 

8GIEC02-CCAL-11/29,1559 Methoxychlor 

8GIEC02-CCAL-11129,2045 Oelta-SHC 

4,4'-000 

4,4'-00T 

OATA QUALITY EVALUAllON SUMMARY 

% Difference Associated 
Col#1 I Col#2 Samples 

11.1 126.0 high 817574'I,2RE, 
3RE 

21.4/26.0 high 817574'I,2RE, 
3RE 

23.8/33.4 high 

25.5/16.8 low 

enA"; ... AIA .... h.,A .... t)(lo 1 I ..... ul a n h; ..... h 
...... U.III nlUll;iIIYUII;i '-;;} •• Ivnl v.;;} IU~II 

Methoxychlor 15.4/5.9 low 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 

• When the percent difference was high; detected corupounrl " were flagged "J"; as 
estimated. Non-detected compounds were not flagged. 

Internal Standard Area 
All internal standard areas were within QC limits except as noted in m~.I:!l~,Q below. 

TABLE 5 
Internal Standard Area out of Criteria: Organochlorine Pesticides 
Charleston Naval Complex, Zone E, Charleston, SC 

SOG 

CNC49 

Sample 

817518S'7 

817518S'10 

817518S'11 

817518S'12 

Internal Standards 

Sromonitrobenzene ~ 2480% high 

Sromonitrobenzene ~ 1053% high 

Sromonitrobenzene ~ 1220% high 

Bromonitrobenzene :;;; 208% high 

Second Column Confirmation 

Flags applied to 
compounds associated 

with IS out 

Oetects-J 

The second column confirmation percent difference (%D) for some detected parameters, 
exceeded the 40 %D criteria. Those results were flagged T', as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and specific 
compounds that were flagged are listed in [~~l~'jf;l below. 
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TABLE 6 
Second Column Conlinmation out of Criteria: Oraanochlorine Pesticides 
Charleston Naval Complex, Zone E, Charleston~ SC 

DATA QUAUTY EVALUATION SUMMARY 

SOG Lab Sample 10 Sample 10 Parameter 

CNC49 IS117 , 1 ! -r= ___ .... J~_~18S _1 __ .. t05SS03~~_ .. ?LPH~ .. ~~().~~AN~_ .. 
ICNc49 [Sl175188'1 :005SS03201 :DIELDRIN 

Ic~c~~'-"Is ~l;~~~~:~--t~~s~~·;;~~·· '''l~~;;;s~~~~~ II t--·- . f-·-·--· .....1'.... ........... .+............ 
,CNC49 ISl17518S'1 1005SS03201 iGAMMA-CHLORDANE 

~NC';;-- iSl17518S'1-t~~~~';~;""'i~~PTAC'~C~~'~;;-;I~~-'-i 
~"NC49 18117518S'11 1005ss03801 lHEPTACHLOR EPOXIDE 1 
CNC49 ..lS~:.'i'~18S'11_-ho5SS~3801 ._.IP,p'-DD~_ .... ___ ....... _.! 
CNC49 IS117518S'11 10058B03801 ;p,p'-DDE I -··t-·-----+--·-.. ---··+ .... ·-·-·-·-· .... , 
C~~9....~S2.175 ~~~'~~.... .10~5~S~~~~1 ........... i~:I'::~DT_._ .................. _....._. 

CNC49 IS117518S'2 1005SS03202 IDIELDRIN ! 
~~""'--~-___+------~~,·-!--~~-----i --------""-'~"-'-~-'--'~-~ 

ICNC49 IS117518S'2 1005SS03202 IGAMMA-CHLORDANE 
,··-·---r---- , .----.. ----.. - ......... . 
[CNC49 ISl17518S'2 1005SS03202 ip,p'-DDE 
: .. ··-1-.. ··· .. · .. - ..... ,..... ........... , 
iCNC49 ISl175188'3005SS03301 Ip,p'-DDE 

rCN-;~;-Tsl175~~'il;~-" .......... '''---''';DIEC~R;N 
~_'~ ______ ~~~ __ . ____ ._m. .. _~ .,.,._,." __ ~ .. , ', .. 
ICNC49 ISl175188'4 IENDOSULFAN II f-------+,,---... --- . ___ .'w,_,_L ____________ .•• w ... ," __ ,-,,--' 

iCNC49 ISl17518S'4 005SS03302 [p,p'-DDE 
~~,~,+~~ __ M' '~~~"""n~'w" ~'~_""" w< 'w.,,+ __ .. _" ___ ,, ____ ~ __ ._~,~ .. ~,~.~ 

I~N~~!l .. I~.117~1~~'~._. 005SS03601 .j~L!'HA-C_H~O~!?ANE _ ..... _._ ... , 

ICNC49 ISl17518S'5 005SS03601 ,DIELDRIN t----+-"M --~,~~-,-l,,---~---,·~-~""--~--~---i 

~NC49 :81175188'5 I005~B0360~ .. __ j,P'-DD~-... - .. --....... i 

iCNC49 iSl17518B'5 1005SB03601 [p,p'-DDT 
, .. . ............ .j 
I, ! 
,CNC49 'Sl17518S'6 1005SB03602 IGAMMA-CHLORDANE : ... __ .... L_ ....... ~~ __ L ........... _._ ..... __ .... _ ... _ .. . 

lCNc49 ISl17518S'9 1005ss03701 IDIELDRIN 
t"----"'- ,---~.,~--.-~----"'.-,--- -".,--,.-~ -j. 
iCNC49 ;Sl175188'9 ;005SS03701 ENDOSULFAN II 
(, '---·"-"'--~t,----·---~-,·--~-i~·~-.--'---- --.-,.~.,-.---~~--~- ... -"'~ ~- .. 
iCNC49 :Sl17518S'9 !005SS03701GAMMA-CHLORDANE 

iCNC52 iSl17574'1 :005S~~3~"" ·;~'P'-D~~~----"·-·· 

rc~c5-;·""ls~;~~;~:;" r;)~5SB~35~· 'DIELDRIN , 
iCNC52 :Sl17574'1 
L •... __ ,~,_, __ ~._~"."_,, __ •. ,.,_,, 

1005SS03501 GAMMA-CHLORDANE 

iCNC52 ,Sl17574'1 !005SB03501 ALPHA-CHLORDANE 
, ......... _~ ..... __ ..... .. __ ........ :. .. __ .• _ ................. L .. 
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DATA OUAUTY EVALUATION SUMMARY 

TABLE 6 
Second Column Conlinmation out of Criteria: Organochlorine Pesticides 
Charleston Naval Complex, Zone E, Charleston, SC 

SDG [ Lab Sampte to [ Sample 10 Parameter 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/Q<::. parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The SVOC target parameters detected in blank samples are listed in 't~~1~'~. 

TABLE 7 
Equipment Siank Contamination: SVOCs 
Charleston Naval Complex, Zone E, Charleston, SC 

SOG Lab Sample Sample 10 Sample Parameter Lab Units Flag Concentrations 
10 Type Result 

CNC 49 8117518S"37 17518S37LS MS Di·n·butyl phthalate 0.3 1'9 /K9 <3.0I'g/Kg 

8117518S"20 17518S20LS MS Sis(2·ethylhexyl) phthalate 150 1'9 /Kg <1500 1'9/K9 

8117518S"27005ES004L1 ES Sis(2'ethylhexyl) phthalate 1.6 JIg IL <528 JtglKg 

8117518S"28 005ESOO5l1 ES Senzo(b)fluoranthene 0.33 1'9 /L <54.5 I'g/K9 

8117518S"29 005ESOO6L 1 ES Di·n-butyl phthalate 1.1 1'9 /L <3631'9/Kg 

8117518S"29 005ES006l1 ES Senzyl Alcohol 1.2 1'9 /L <1981'g/Kg 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination; the following action..s were taken: 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in ~i:t:gg~l't 

ZE_A605_A621_SS_S18_DV_SUMMARY_020401.DOC 17 



DATA QUAUTY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 
All initial calibration criteria and continuing calibration criteria were met, except as listed in 
~~Ul~8. 

TABLE 8 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOCs 
Charleston Naval Complex, Zone E, Charleston, SC 

%Relative Standard 
Deviation (ICAL)I 

Instrument/Calibration %Difference (CCAL)I 
Date Analyte R2 

MSD5973·ICAL-11/26 Benzoic Acid 0.987 

2,4-Dinitrophenol 0.988 

MSD5973-ICAL-11/30 2,6-Dinitrotoluene 15.1% 

Di-n-butyl phthalate 15.4% 

M8D 5973-CCAL-1213, 2129 Benzyl Alcohol 23.9 high 

N-nitroso-di-n-propylamine 25.1 high 

Benzoic Acid 37.0 high 

Pyrene 32,4 high 

Butylbenzylphthalate 36.7 high 

3,3'-Dichlorobenzidine 40.5 high 

Indeno(1,2,3-cd)pyrene 50.8 high 

Dibenz(a,h)anthracene 35.3 high 

Benzo(g,h,i)perylene 37.7 high 

MSD 5973-CCAL-1214, 0920 Benzyl Alcohol 21.1 high 

2,4-Dimeihyiphenoi 21.6 high 

Benzoic Acid 29.3 high 

2,4-Dinitrophenol 23,9 high 

MSD 5973-CCAL-1215, 1022 Bis(2-chloroethyl)ether 21.2 high 

Bis(2-chloroisopropyl)ether 29.8 high 

Benzoic Acid 29.3 high 

2-Nitroaniline 26.6 high 

4-Nitrophenol 45.6 high 

Diethylphthalate 21.1 high 

Di-n-butyl phthalate 24.3 high 

MSD 5973-CCAL-1217, 1330 Bis(2-chloroethyl)ether 20.1 high 

18 

Associated Samples 

S175186'27 

8175186'13-16,28,29, 
15RE,16RE 

817518B'28,29 

S17518B'14,17-19, 
16RE 

817518B'15RE 

8175186'13 



TABLE 8 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOCs 
Charleston Naval Complex, Zone E, Charleston, SC 

%Relative Standard 
Deviation (ICAL)I 

Instrument/Calibration %Difference (CCAL)I 
Date Analyte R2 

Benzyl Alcohol 86.4 low 

Bis(2-chloroisopropyl)ether 30.2 high 

N-nitroso-di-n-propylamine 24.5 high 

Nitrobenzene 26.4 high 

4-Chloroaniline 44.7 high 

2-Nitroaniline 28.5 high 

2,4-Nitrophenol 24.4 high 

4-Nitrophenol 36,4 high 

Indeno(1,2,3-cd)pyrene 21.5 high 

DATA QUAUTY EVAlUATION SUMMARY 

Associated Samples 

Fhgs were applied to the compounds in the associated saIIlples in t.~e follo,vi...~g ma..~.ncr: 

• When the percent Relative Standard Deviation (%RSD) or Correlation Coefficient (R2) 
was out in the initial calibration, all associated samples were qualified. Detected 
compounds were flagged "I" and non-detected compounds were flagged "UJ", as 
estimated. 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged 'T' and non-detected compounds were flagged "UJ", 
as estimated. 

• When the percent difference was high, detected compounds were flagged 'T', as 
estimated. Non-detected compounds were not flagged. 

19 



DATA QUAUTY EVALUATION SUMMARY 

Internal Standard Area 
All internal standard areas were within QC limits except as noted in 'f~bje'9below. 

TABLE 9 
Internal Standard Area out of Criteria: SVOCs 
Charleston Naval Complex, Zone E, Charleston, SC 

SOG 

CNC49 

Sample 

817518S'15 

817518S'15RE 

817518S'16 

817518S'16RE 

817518S'16RE 

Internal Standards 

18#3-103% high 

18#4-119% high 

18#5-134% high 

18#6-159% high 

18#4-102% high 

18#3-1 03% high 

18#4-122% high 

18#5-139% high 

18#6-139% high 

18#4-120% high 

18#5-122% high 

20 

Flags applied to 
compounds associated 

with IS out 

R (use re-analysis) 

Detects-J 

R (use re-analysis) 

Detects-J 
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DATA QUALITY EVAlUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 

• 

and analyzed within holding times. . 

Blank samples - Sample preparation, initial calibration blanks/ continuing calibration 
bla:nks; a.nd equipment bbn.k.s were provided for this project. Blank samples enable Ute 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Pre/Post Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by rcp determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 

21 



DATA QUAUTY EVALUATION SUMMARY 

Metals Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The Metals target parameters detected in blank samples are listed in li:'~'!!1~i!J.9. 

TABLE 10 
Equipment Blank Contamination: Metals 
Charleston Naval Complex, Zone E, Charleston, SC 

SOG Lab Sample Sample 10 Sample 
iD Type 

Parameter Lab 
Resuii 

Units Flag Concentrations 

IGNG49JSl17518B'27 I005EB004L1 I EB LEAD 0.0029J ,mgll 1_ <1.45_lllgIK9,_,_, 

[CNC:;; I~ 1_~~S.B:28- rOO;~~O=L d EB "f' L~;;~ - '+_0~~6_2_+-_',;;,;-I_gII __ +_= __ '_<_3_, 1.lllgIK~ ",-J 
CNC49 18117518B'28 i005EB005L 1 EB 

, 
NICKEL 0.019 I • mgll I < 9.5 mglKg 

CCB 2,03 ugiL I < 10.15 ugiL 
I CN~-==_I~~~' !, BARIUM ' 

-- - -- ---"~~~--'--'-'- .'"-,,~ -.--~-- --~~~.-. _. -- -- " 

CCB I CHROMIUM, TOTAL 1.73 ugiL < 8.65 ugiL 

r-" k-':' .... .. ' . _" . """--~ ... ~- ... 
..... Litl CCB SELENiUM , 4.54 I ugiL < 22.7 ugiL 

ICNC69 14123919LB 
I 

8241239'19 , LB LEAD SPLP 0.0049 I m I <0.0245 m L 

ICGB , 
---_ .. -~-.-' -------~--~--':: -----~,,-----~,------ -'" --"'-'~"'----~-'--~-~~ 

4.47 I 

gil gI 

CCB LEAD ugll < 1.215 mglK9 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. 

The results qualified due to blank contamination are listed in A..rt~~~t;~. 
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DATA QUAUTY EVALUATION SUMMARY 

Matrix Spike (MS), Matrix Spike (MSD) Laboratory Control Spike (LCS), and 
Laboratory Control Spike Duplicate (LCSD) Recoveries 

All Matrix Spike (MS), Matrix Spike (MSD) Laboratory Control Spike (LCS), and Laboratory 
Control Spike Duplicate (LCSD) recoveries were within acceptable quality controllirnits, 
except as noted below. 

• The recoveries for lead in the MS/MSD sample set in SDG CNC 69, were 147 and 80 
percent respectively. Detected compounds in the soil samples were qualified 'T' as 
estimated. 

Rejected Data 
All of the rejected data listed in i~1:!illi~!i. were associated with re-runs and dilutions 
(you can only have a single valid result per parameter per sample). No other data was 
rejected such that there is not a valid result for that parameter in each sample. 

Conclusion 
A review of the analytical data submitted regarding the investigation of selected sites in 
Zone E at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has 
been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed, and that the 
analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above, however, it did not affect 
data usability for those specific results. The validation review demonstrated that the 
analytical systems were generally in control and the data results can be used in the decision 
making process. 
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Attachment 1 • Changed Qualifieirs and Results 
Zone A· AOG 605, AOG 621, SWMU 5, and SWMU 18 
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METAL FD SW6010 NONE ARSENIC 3.67 8 3.67" J . ugiL ,IB 
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Attachment 1 • Changed Qualifiers and Results 
Zone A - AOC 60S. AOC 621. SWMU :;. and SWMU 18 
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AHachment 1 • Changed Quali1iE'rs and Results 
Zone A -AOC 605, AOC 621, SWM1I5, and SWMU 18 
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Attachment 1 . Changed Qualifiers and Results 
Zone A -Aoe 60S, AOC 621, 5WMU ,:, and SWMU lS 
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CNC49 5117S18S'16 iOOSSS040()2 --50 -S\iOA - N .-SW8270 
CNC49s11751sll-is 6058S0400"150 ---sll6K f:r--~swi12i6 

CNC49 5117518S'16005SB04002 s6 SVOAN SWS270 
CNC49 5117518S'15 0055S04001 50 5VOA N SW8270 
CNC49 ·5117518S'16 0055804002 50 5VOA N 5W8270 2-METHYLNAPHTHALENE 
CNC49 5117518S'15 -0()SSEi04001 s6 -- slio;, NSW82702:MEl'HVLPHENOT:(o:CRESOCj 420 
CNC49 5117518S'16 i66SSS046()2 50slioA N - SW8270:;iiMEiHv[PHENOC(oiCRESOL) 380 
CNC49 -5117518S'15 :0055804001 50 5VOA N 5W8270 NONE 2iNltF10ANILiNE-- 2000 2000-
CNC49 5117518S'160()SSS04002 SO SVOA N 5WS270 NONE 2-NITijOANIUNE- 2-00620cio 
CNC49 51i7518S'15 005ss0400T sosvoA N -i;W8270 NONE-2-Nltl'1opl'iENoC---- __ :~.4:2O: -420--
CNC49 sii7i;ills' 16 OOSSB04002 so 5VOA N SW8270 NONE-2-NITiioPHENOC 380380 

;CNC49 511751S8'15 0055S04601 50 5VOA N 5W8270 NONE i3,3'-DICHLoROBENZI6TNE--- ! 840 U. 840 I ug/kg 
CNC49 5117518B'16 '005SS0-4()0250 5voA N SW8270NONE 13,s':OICRLOROBENZI6TNE-- i -7so U '_7s6_: R' uglkgRF 
CNC4951175188'15 :605SB04001 80SVOAN SW8270NONE ':i:fjlrlf<5ANTDiiiE-' --~-----126i5i5-0 i 2000 .R iUgii<g1R{ 
CNC49 51175-18S'-16 0058804002 50 5VOAN 5W8270N6NE ':l:NiTf~oKiiiTCfNE- [2600 U ·2000 -R . ! ugikg !F1E: 

.g~g!~~~~;~;;JL~~;I~~:~~~~-; .il-J~gL~" ... _ ... , .. _~;~L ~g~~3:f~*~~:~+t~f~~~~~~·J-~~~~_-L_~_~:~~~ __ ~~ ·.l~~*~:l~;~----, 

. g~g1~~:i~~+~~;lii~~~~~~:~%~- 'I-so ___ ~.sy'()~~~_N ___ l~.~I'I!!.27~_:_r-I.()t:JE,:~:B£li'!-1°PHENYL PHENYL EJ:H_E_R .. _ i-42() _L.lI _: .,.01.2.() ___ ,.~._R.__"Wkg_if1l:~--. __..J 
,CNC49S1ii518S'1i; '0055604001 : 50- ,_~YOA . ..t:-' ,- . 81'18.270 NONE 14-BR_c>t,1ClI'_I:lE_NY_LF'1:IENYL_ET_HER a8._o···I······U ... '. ... a~() .. J l ;uWkgiRE ! 
Iciiic49-sii7518S'16 'oo5SB0460:ilso- VClA ... N_._._.L _§W8.2'70:NONE ... 4-eHL0.R.()~:3_:.f.1_E_!I:l.\,LP~E~OL .1 420 I Y 1_420_1 R iug/k9:RE_ 
!CNC49Sii 751"8s'15 0055S04061t 80 ... -~~§~ -,-~-L...-f~~~~~~-~-§~~T1:§~E§~§t~~fJ-~X~F'HE~()~--I~~-~-+~-+~~%--+-Ff +~~~H~i 
<;NC49 5 117518S" is l0058il04652 - i-so sv(j" , N I~SW.827§NOt:JEl4-CH1<:f~6"fJfLlr-l.E~,-:-:=::~_ lZ60juT 7~6:i Rlugikg'RE 
CNC498117518S'15 0055S04001 'SO 5VOA N .. _J 5WS270 NONE4-CHLOROPHENYLPHENYLETHER, 420 ! U 420.R i"ugiiig'Rt-
tNC:~9. I ~ii751~il;!6:oo.s.S8O:~@:5Q: ·.J'_VCi:" ..... .N __ 1 •.• =.L:s:.i\ilf276 ·N.C5NE~IC:B£oROPHE-iii;iLpHEN,![g!HEFi:. _ 3~2:-Y ~?_L:Rlui!i1g;F~E:_ .. : i 
i§~§1HH~i~:lHg~~~~~1~%}-i !g!~g~ ...... ~ L . L~~m~ ~g~t't~~i!g~~~t=----'-~--ti~g~ i:~ !~~%§;=+~~~;~~-I 
ig~g1inmiii~ii I~~iii~:i~gt . ~g ~~gf . ..~.... i~i~;~:-~g~~.J}~iTIrlR~~~~~--=-:::::::"'-':I.! -:~~rr:g:-;¥~tr:t!.~~~H~i ." 
iCNC49 -81175188'16 0058604662 ····.i ·SO .. SVOA H ··SW8270~NONE·ACEN"pRmEN-E-?i20-i-rT 320 , R ! ug/kg iRE 
CNC49 8117518B'15 '0055s04001 SO 5VOA N 8W8270 NoNEACEN.~PHfHvIENE-1426rU 420. -RTugikQ,RE 
CNC49Si17518S;1Ei6655S040021S0SVOA N SW!1276 ~().NE :A.c::JN~RTHY£EN.~=-,_1 .:3BL'Q .. 3

4
8
2
°
0

: .. RR:· .... · .. ~IJI~gfF1E 
CN(;4.9.S117:518il'lsQ05S.BO:~:Ol 1 ..... 508VOA N--SWS270 .... NONE ANTHF1ACENEi __ 34~820Q_ U;~Wk_Lf1E~ 
CNC49 8117518S'160055S04002 .$-6 i,,yoii.- . N 5W8270---i:iONE -ANTRi~AcEHE---~-------~-' --U--'--380~.--R : ug/kg 'RE 
CNC49Si17518S'i50058B04001i 80SYCJA. N 5W8270 NONE1B~Nz'')(8j~£iIBB"C:_~NE_12§LJ .+~~ ....... ~.LuWkQIRE 
CNC:49 51175188'1610058804002 Is6 5VOA N SW8270 iiONEBENZO(a)ANTHRACENE j 130+ J .__ ug/kQ.WE. 
CNc49s117s1ss'1s:6658scf40oi- ISO svoA N . fMii270NONEBENZiS"(a:)pyRENE-----~-~- '-fio . J 110 R ug/kg • RE 
[CHC49S11751SEl'16005SB040Q2 SO 5VOA .......... _._ .. H..SW8270 NbNE;B~fJZ'2@pV}\ENE:::::~:___~J_f20-1J 120 R . Lug7kg iRE 
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I 

Sl175188'16 : 005SS04002 SO svoil 
Sl175188'15 605S804001 SO SVOA N 
'51175188'i6 :0055S64662 SO 

... 
"'SVOA N 

S117518S'15 : OOS§:i0400 1 80 SIIOA N 
:CNC49 'S1175188'16 100'58804062 SO SVOA N 
:CNC49~81T75iB8'lS . ,()OSSSD.Olll SO 5VOA N 
rCN~649"~s1175fifB'; 16 . 166ifsso'4062 "80 "'§voA N 
CNC49 8i175188'15' 0658864661 

... ·so SViSA rT 
CNC49 S117518S'16 1l05S1304002 so SVOA N 
:CNC49 8117518S'15 '0058804001 so 8VOA N 
CNG49 S"1'17"51'88·'16 :06581304662 so "SVOA N 
.cNG4S 's1TiS'1"S8;15 . :6058804001 SO '8YOA N 
'CNC49 :S1175188,'16 00SSS()4002 so SVOA N 
,CNC49 81175168'15 0058804001 so SVOA N 
CNC49 S117518S'16 '00581304062 SO syoil N 
CNC49 811751118' 1S" 6055804001 50 SVOA N 
CNC49 Sl17518S'16 . 005SS04002 so SYOA N 
CNC49 S117518S'15 065S804001 so SVOA N 
CNC49 S11751ils'16 : 00SSB1l40<i2 so SVOA N 
'CNC49 S117518S'15 [Oil5S80-i6iii so SVOA N 
CNC49 Sl175188'16 ;00551304002 SO SVOA N 
CNC49 S117518S'15 :005SS04001 SO SYOA N 
CNC49 8117'5"188'16 'i6658B04662 'SO SVOA N 
CNC49 S 11751813'15 :Ci65S8~4i5iji so SYOA N 
CNC49 S117518S'16 :005SS04002 so SYOA N 
'CNC49 'S1175186'15 0()"SS04001 so 8VOA N 
ICNc49 s1i751ill'l"i6' 005S804002 SO' SVOA 
CNC49 5117518S'15 0058864061 SO SVOA N 
CNC49 'S117518S'16 005SS04002 so SVOA N 
CNC49 'S117518S'15 i 605s8041l61 so SVOA N 

:CNC49 si 17'S1SS' 16· .. ii05SS046()2·· SO SYOA N 
CNC49 . Sn 75'isii'15 ;00'58804061 so '"SVOA N 
iCNC49 sm518S'16 1005sB04002 so SYOA N 
CNC49 Sl175188'15 j00581l04g01 so SVOA N 

:CNC49 S117518S'16 ·005SS04002 so SVOA N 
.cNC49 S117518S'15 005S1304661 so SVOA N 
CNC49 Sl17518S'16 005SS04002 so SVOA N 
iCNC49 S117518S'15 005SS040i>1 so 8voil N 
CNC:49 .51175188'16 1l05SS04()()2 so SVOA N 
CiJC49 S1175188'15 o05s13046i>i so SI/oil N 

,CNC49 Sl17518B'16 '005SS04002 so SVOA N 
CNC49 811751'8il'15 6o'ssilo'O()1 SO ······fNoA .. ··ii 
CNC49 '81175188'16 166ssso400::, so sVoA 

.. 
N 

CNC49 S117518S'15 '005SS04001 so SVOA N 

Attachment 1 - Changed QualifiElrs and Results 
Zone A ' AOC 605, AOC 621, SWMlI 5, and SWMU 18 

SW8270 
SW82io 

,SWS270 
. sWa2i6 
1~·~~~~·~g~!·TS~~::~~f:: ,~'"" .. --.. -~, 

57 
65 

2000 

380 

r' 

I 

420 
380 
110 , 

U 
lJ 
U 
U 
B 

JB 
U 
U 
J 

380 
420 

'380 
420 
380 
420 

, 

380 
4'20 
380 
930 .. 
220 
420 
380 
Tl0 

R 
R 
R 
Rug/kg'RE 
R lug/kg:RE 
R 'ug/kg'RE 
R'iug/kgRE 
R : ug/kg ·RE 
R ;'uglkg RE 
Fl 'ug7kg RE 
R ,ug/kg RE 
R i ugikgRE 

SWS270 NONE CHHVSENE 
SWS270' NONE'"cHi\VsENE""--' .. , .. - ... ~~~~ ..~. 

...... SW8270 NONE·OTBENz(iCh)ANl'HRACE'"NE·j 
120 t J 120 

A :', L~~l~:filB:~~ 
.,,,~~,~. + ~'~~~'+~l-" 

SW8270' NONE 'OIBENz(a)i)ANTHRACENE 
.. SW'8270 NONE'OIElENZiSF'URAN' ...... . 

SWS270 ·NONE'.DiIlE'f:JZOFURAN~'·~···~·~ 
sW's2i6 . NONE . itiiETHV[i5H'THACAfE 
sW8270 NONEOIEfH'vCPHTHACATE 
SWS270 'NONEOIMETHVCPHTRACATE' 

..... 'SWS270NONEOIME'THV[PH'THALi\TC 
·SWS270· . NONE:DI:n:SUTYL PHTHACATE~--''" 

SW8270 NONE O'I'n,SUrY'L PHTHALATE 
... SW8270 NONE Ol'n,OCrYLPRTHALATE 

SW8270 '"'NONE 'OI:n:iSCrYCPHTHALATC 
SW8270 NONE FCUORANTHENE .:.: .. c .................. . 

SW8270 NONE FLUORANTHENE 
SW8'270 ... NONEFCUORENr-~ 

'SWS270 NONE FLUORENE 
SW8276 .. NONE . HE):ACHC6ROSENZENE 
SW8270 NONE .HE)(ACHLOROSENZENE· 

420 
380 

j 420 
I -·-38-0 
,!- "420""' 

380 
426 
386 

49 
420 
3ao 
540 
540 
350 

"0" 420 
R r uQ/kg [RE . 

··u _,.m '42'0 'R" :'ugikgTRE' 
''0 """38'6 "'4"- Fi' -'rug/kg'lFfE'" 
. U 420R' "g/kg iRE 

U 380 

U 380 R' ug/kg RE 
U420 R, ug/kg RE 
lJ 380 R' ug;kg' FiE 
j 42 Rug/kg; RE 
J 49 Fl ug/kg 'RE 
U 420 Rug/kg 'RE 
U 3eoR' ug/kgRE 

540' 
540 

J 350 

R :ug;kg FiE 
R ,ug/kg ,RE 
R ,,,g;k9,RE 

320 "'"J'320 
.. '420 u' '~42'6 

R 'uglk~i' f FfE 
R ullikg filE 

380 U 380 
SWS27ii ···NONE 'HE>:AC'HCOR'O'SUT ADTENE '420 'iT'd" 420'" 

... 5WS270 'NONEHE):AcH'CoRosuTADiENE' ,386 U ':lao 

R .' ugikg RE 
FI ·ug/kg'RE 
Ii ug/kg rRE 
R" ,ug/kg: RE SW8270 NONEHE):ACHLOiiocycLOPENTADIENE420' U .. 420 
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svoA SVOA 
'siloA 
sVoA 

SO SVOA 808"oA" 
so"svoA 
sosVoii 
SO SVOA 

N 
'N 

"'ii'" 

N 
N 
N ,,', 'N 
N 
N SO SYOA N 

SO SVOAN 
SO SVO;;: 'N 
SO' SlIoA N 

Attachment 1 - Changed Qualifiers. and Results 
Zone A· Aoe 605, Aoe 621, SWMU 1;, and SWMU 18 

., ,_. ___ m_~~~ __ ~_~_~_'M~~ 

SW8270 
I -SW8276'~ 

I SWS276 ' 

;;'~';~";"~~~~;'~'"~"~~;;~7,~7""":~S~o§","~" ,:,::,,:·:~SV~O~'A~·:=:~,~N~~:I:=:=·=~::~~~~~::~=:~~~~~~~~~~~:======~:=:::,=~=j:=rffi=~::1=""~~'C",,,,~;,~,~~;~~~,, 
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81175'74'3 
"S1"1'7574'~"2 "'665"566356"2"' 
51 1'7574'3 .. ";oo5cIf03~5T .+ .;:;;:; .. 
S11'7S74'200586035152 so 

·SO 
sO 
so 
so 
so 
so 

'S117574*3 "0(5660351)1 
1511 i57 4 '2 6655803562 

CNC52 '8117574'3 ''605cEio:is51 
CNC52"S1T7574 '2 . 005s8O'3562 
CNC52 8117574'3 005CB03501 
: CNC52 8117574 '2. 0058B03502 
'cf.Jos28117574'3 '005(;B03S0 1 
'CNC52 'Sl17574'2 ;0()5SB03502 
'CNC52 Sl17574'3 ,0050B03501 
CNC52 S117574'2005SB'03502 
'C}·iCS2 's'1Ti5'i4'~3 OO'5ct~"o3561" 
'·0f.Jos2sii7574'2005SB()3Sil2 
'CNC52 'Sl17574'3 005CB0350i 
CNC52 S117574'2 '005SB()3SIl2 
ONc52si17574'3 ":605cB03501 
CNcs2si17574'i OOSSS0356:i 
CNC52 S 117574'3 . 005CB6350 1 
·(;NC52Sii7574'2 ,60'5SS03562 
CNC52 S117574'3 . 0050i30356i 
(;N(;52S117574'2 0'05SS03562 
CNC52 8117574'3 005CB03501 

'CNC52 Sl17574'2 005SB03502 
CNC52 S117574'3 00SCS0350i 
CNC52 8117574'2 0058803562 
CNC52 S117574'3 005CB03!m 
CNCS2 '5117574'2 005SB()3502 
CNC52 's117574'3 0050S03501 
CNC52 8117574'2 0058803502 
CNC52 S117574'3 005CB0350i 
CNC52 S117574'2 
CNC52 '131 i7574'3 
CNC52 S117574'2 
CNC52 8117574'3 
CNC52 S117574'2 
CNC52·sTi"7S7.':j 
CNC52 S117574'2 
CNC525117574'3 
CNC52 S117574'2 
CNC52 S117574'3 
CNC52 'S117574'2 

005S803502 
61,5cEl03'56i' 
. 005SB03502 
.o05cil0350i 
:6055803562 , 

··'605c8035.o1·· 
'005S803S;j'2" 
'OOSCB035D1 

.. : 0058s03562· 
OD5CB035D1 
0058803502 

80 
so 
SO· 
so 
80 
so 
so 
so 
so 
so 
so 
so 
·SO 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
·SO 
so 
so 
so 

·SO 
so 
so 
so 
so 

PEsT 
PEST 

. PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 

. PEST 
PEST 
PEST 
PEST 
PEST 
PEin 

.. 

PEST 
PEST 
PEST 
PEsT 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 
PEST 

·PEst· 
PEST 
PEST 
PEST 

-PEST"" 
PESY 
PE'8T 
PEsT 
PEST 
PEST 

N 
FD 
N 
FD 
N 
FD 
N 

FD 
N 
I'D 
N 

FD 
N 

FD 
N 

FD 
.. N 

I'D 
N 

FD 
N 
I'D 

." 

fj' 

FD 
N 
FD 
N 

FD 
N 

FD 
N 

FD 
N 
I'D 
N' 

FD 
N 

F'D 

Attachment 1 - Changed QualifiEtrS and Results 
Zone A -AOC 605, AOC 621, 8WMlJ 5, and 8WMU lS 

sWeoe1 NONEAL[)RIN 
SWeOB 1 NONE[",Lt>Bl~_~ .. _ ... 

'~'~'sw8681N-oNE :ALPHA BHC 
sWa6il1NONE'ALF'HA8Rc 
SWSOSiNONE 'ALF'HA-CHLORDANE 
8WBOB1 NONE .. ALPHA:CHCO'RDANE' 
~sWB68i .. NONEBEl')\SHC'- ............ . 
'sw's681 NONE BEYABHC 
SwaOS1 NONE Chlordane 
SWeOa1 NONE Chli:)rdane" 
SWSDS1NONE . DEIfABHC 
sweDa 1 NONE DELTA BHC 
swaDe1 NONE DiELDRIN~' 
swiioS1 NONE DiECORIN 

'''"'swBoa'1 "NOr;.JE "EN'66suCFANT' """.,""" ,-""~,-'" 
sweDai . NONE 'EimosULFANI 
SWSDB1NONE ENIlOSUU'AfJ'1I 
swsDsi NON'E 'ENilo8UCFANII 

'sw1iDiliNoN'E 'ENi50sULFANSULFATE 
. .. . · .. • .. sWs'081 .... NoJ;[E 'ENI50s0CFANsOLFATE' 

, 

siNiios1' NONE 3'EI~~I~ ... _._ 
SWBOB1 .. 'NONE' 'ENIlRIN 
sWBosT' . ·NONE:ENlJRTf.JAL5EHVDE"· 

. swlioB1NONE ENIlRINALDEHYDE 
SWBOB1 NONE 'ENIJRINKETONE 
SWBOB1 NONEENliRIi'[KEToNE 
SWaOeiNONE GAI~Mi""BHcTCINbANEf 
SWBOB 1 NONE GAI~MABHcTCiNbANE) 
SWBOB1 NONE GAMMA:CHCORDANE 
sWa'081 NONE GAI~MA:CH[ORDANE 

'.' SWSOii1f.JONE . HEI'TACH[oFi ..... . 
sWaOS1 NONE 'HEI'TACHCei"i'! 
SWBOB1 NONE 'HEPTACHLOREPOXIDE 
swaDS1 NONE 'HEPTACHLOR EPOXIDE' 
swaDsi f.lONE.MEfROXYCHLo·R 

N 
"_U)" 

swaDiiifJoNEMEfH'OXVCHCOR 
,SWBOB1 NONE p,p'-5DD" . ~ 

rSWBosrf.JONEp,ii::DI5I):.:::'~::"~ .. _ ... 
l'sw8081 '''NONE'p,p'-DDE 
"'~-"SW808'1 'Ni5FJ'E ~p:p":D~5+( --.--,~~,-,- ''', ... , , ,.,"-, 

FD 
N 

FD 
N 

SWSDS1 NONE .• pJP::DDT ..... 
swaoa1 NONE p,p>DDT 
SWSOSiNONE TOXAPHENE 
SWBOS1 NONE To:iAPHENE 
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, . 
1 u 

1.5'0 
Ts U 

15 U 
16 0 

"1,"5" 'r IT 
fa '. u 
2.3 JP 
1.7 • J 

1.6 
i.5 
1.6 
15 
16 

i.6 
2.3 
1.7 

: uglkg 
uglkg RE 
ugikg .1'110 

Ff 'ug/kg' RE 

~ uQikgRE 

1':S :1 "1T'" 1.5 
1.6 .. U ... T6 

R . ~~~~:~~ 
Ifug7kgRE 
R i uglkg :RE 2,B u 

3,2 i U 
T2.8" 0 
.! 3'.-2 U 

2,B U 
,3.2 U 
~''''2'~8-' 0_ .. 'u ' 
T2 U 
2:B U 
:3:'2' ",~" 'uU 
{s 
1,6 U 
2,S P 
1:6 U 
E' 0 
i.s U 
1.5 U 
1.6 U 
15'U 
i6 U 
2,B U 
1.9JP 
5.3 
1..2 "T 

JP 
Jp 

2.6 
1.2 

U 
100 U 

2,B 
'3,2 
i:s .. ;f2 
2.S 

R "',, .. , "f'" 

R .. !~~j~;+~~ 
'R 'l"ug7kg'l'RE 
R [uglkgJRE. 

'i2R : ugl 'RE 
"'2":8' , '" R '''tug' :RE'" 

"R "f"u"" 'rFIE 
R i uQikgiRE 
R' : uglkg :RE 

2.S 
3,2 
1:5 "R . +ugikg ,,'IE 

R iug/kg;RE 
R iuglkgRE 
R r uQik'g • RE 

'''Fe'' 'j"u"g/kg'':RE 
1,6 

1.6 
2,5 

1:6 . R :ug/kgRE 
R ;ugikgiF1E 1.5 

1.6 
15 
16' 
2,a 
1.9 
5.3 

93 
106 

.. ~.. L~~;~~ ~~ 
RugikgTRE 
R . ugikgiRE 

... Rllj/{kg:f3.( 
"R ug/kg :RE 
11'u9/1<9 1RE 
R :uglkg., RE 
R i uglkgiRE 
R rug/kg :rAE 
R 'ugi-kg'RE 



CNC52 
iCNC52 ' 

'CNC52, ;fH;ll~~~~~l~I~: CNC52 , 
"CNC52 
CNC52 
CNC52 
CN'CS2 

,CNC52 
CNC52 

Attachment 1 . Changed Qualifiers and Results 
Zone A" AOC 605, AOC 621, SWMU 5, and SWMU 1a 

swaoa1 
sW80ii1 

, "'N' '"§waoa1 
LR RE swaDai 
FD RESW8ijS1 " 
N "" """""'" ""§WS68T~ 

, l.R 
FD 
N 

""N-

R"E 
RE 

LR RE 
FD "RE 
N 
ui RE,5wa081 
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"""15 
14 
16 



CNC52 
CNC52 
CNC52 0055B()3501 
cNc52 0055B03502RE 
. CNC52·siT75i4'i'RE OO"SSB03502RE 
Cr'JCS2 5117574 i 1 0055803501 

'CNC52 5117574'3'RE 005CB03501RE 
CNC52 5117574'3'RE :005CB03501 RE 
CNC69 5241239'2 0658805202 . 

,CNC69S241239'3 '00508052;)2 
CNC69 5241239'1 0055805201 
CNC69 524 "239'2 0055B05202 
CNC69 8241239'11 ·005580561l2 
CNC69 5241239'13 o058Bos9il2 
CNC69 5241239'4 005880531)1 
,CNCS9 ·5241239'5 '6058805302 
'CNC69 S241239'6 "6055S05461 
CNC695241239'7 ()055805462 
CNGS9 5241239'900SS80S502 
CNC69 8241239' i 200S5S05901 
CNC69S24i239'3 005C605202 
oNcs9 8241239'1'6658805261 
CNC69 5241239'14 ·00551i05701 

:CNC69 5241239'3 ·005C805202 
CNC69 5241239'1 005SS052ill 
CNC69 5241239'2 005SS05202 
CNC69 5241239'4 0055805301 
CNC69 5241239'5 0·05S8053<l2 
CriCS9 5241239'6 ooss8054i)1 
CNC69 5241239'7 ··o6s"sIl054il:i 
CNC69 5241239'8 0055805501 
CNCS9 S241239'9 OOSS81lSS02 
CNC69 5241239'10 06S8805661 
CNC695241239'il 005S805602 

·CNC69 5241239'12 005S86s901 
CNC69 5241239'13 0055805902 

PEST 
SO PE5T 
sO PEST 
so PE5T 
50 PE5T 
50 PEST 
sO PEST 
so PEST 
50 PE5T 
50 PE5T 
50 METAL 
50 METAL 
50 METAL 
50 METAL 
SO 

. 
METAL 

50 ·METAL 
50 MEtAL 
SO METAL 
so METAL 
sO METAL 
50 METAL 
50 METAL 
80 METAL 
so METAL 
50 METAL 
SO METAL 
50 METAL 
50 METAL 
50 METAL 
SO METAL 
50 METAL 
80 METAL 
so METAL 
50 METAL 
SO METAL 
50 METAL 
so METAL 
50 METAL 

LFt 
FD· . 

N 
LR 

CR 
N 

FD 
FD 
N 

FD 
N 
N 

·"f 
N 
N 
N 
N 
N 
N 
N 

FO· 
N 
N 

FD 
N 
N 
N 
N 

N 
N 
N 
N 

Attachment 1 - Changed QualifiE1rs and Results 
Zone A - AOC 605, AOC 621, SWMlJ 5, and SWMU 18 

RE 
RE 

RE 
. AE, 

RE 
RE 

NONE p,p··DDE 4:2 
NONE p,p'-DDE J . 0.87 . J 
NONE . to:(APHENE U 93 UJ 
NONE TOXAPHENE 92 j" U 92 . UJ 'uglkg 
NONE TO:(APjiiENE· ·,00 • U . 100 UJ uglkg 
NONE'ACf'HA-cHC6ROAI'TC 1.6 . ···0·· .. 1:ii UJuglkg ·55,B5 
NONE p:p"ClDD . 4.1 4.1 JugikgS6. ElS. bc 

SW8081 NONE ALPHA-CHC6RDANE 1.5 1.5 Jug/kg SS, 85. M5 
5W8081 NONE HEI'TACHLOR 1.5 U 1.5 UJ ug/kg 5S, MD 

SW6010B NONE·NICKEC··· 5.7 8 5.7 J mg/kg 18 
sWii610B SW,312 CE),O,5PLI' 6,oi 8 001Umgli BL 
SW6010B 5W1312 LEAD, SPLP 0.0078 j 8 0.0078 U mgll BL 
5W60,OB5W,3,2 LEt;D,SpLp ,Lois 1 B ·6:015 U mgll lBL 

., ... ···SWS·61·0Ei'· 'S\,V-1"S'1·:2" LE·t~[CSPLP::~":·~::~ :.:=:=~~:~~~~.~: .. ~ "~ .. T.2:.2:9"t:~·T~:~B"" 0.0076' LT· "mg/l ;8[."" 
SW66fOB SW1312 LEt,D,SPLP j 0.003518 0.0035 O·mgli· 'SL 
sWiiOi08SINi312LEI,O. SPLP . 0.211 B 0.21 J, mgll ;IB 
:iW601OB 5W1312 LE);oi5PLPi.:O:63 j s ··0.03 J. mgll :18· 
SW6010B ' SW1312 ·TEI;O,~spLp , 0.022 i . 8· 0.022 Jmgil"'IS· 
5W6010S ; SW13i2'LEAB:sp[p • 0.033: B 0:033 J mg7i·'IB 

, ··SW6010B ·5W1312LEAD,SPLP .• 0.14.:.. 8 0.14 J mg/I. >18 
. ·'S'W"SO"1·0S· sW1:H2 'LE'P:O: "spLp i 0.055 8· 0.05'5· .. J m~/[ -·fs" 

SWS010S NONENic;KEC" .. ~~ T::S.6. 8 6.6 J mg/kg"iif' 
. SWSOiOBNoNENICKEL I 6 3 8~~·-"·6:3J·· mg7kg;is 

5W60H)B . SW1312:NICKEL.SPLP I 0.621 '8 0.021 J mg/I ll8 
SINS010BNONE·LEAb .. ..... 2727 .J. i!1g/kg'M5 
SWil0108 NONE ·LEAD aotso ···r mg/kglM5 

... SWS010B NONE LEAD 38 38 J. mglkgMS 
5W60108 NONE LEAD ·2560 • 2500 J. mg/kg:MS 
5INS010B NONE LEA[j~2~.L ·24 J I mglkg'MS 
sWiloioBNONE LI~t,D~- 42 : 42· J :~mg7kg:M·§· 
sWi;oioSNONE LEP:D~·~~~·~·:l.7·T 3. 7 Jmglkg·~K· 

SWi;O,0B NONE "LEP,D 16.0061 16660J mglkg'MS 

SW6010B NONE· LEAD 5700 . 5700. JJ ... , mm .•. 9g1lkk9gj ... ·MMS5 •... 
SWSOiOB· NONE LEAD . 6900 ···6906 
sW6oioBNONE[EAD j .370 I 376J mglkgMS 
SW6010B NONE 'LI~AD" ; 150000i 150000, i . ni'9/kg;M~ 
sWii6io"B . NONE LEAD . 840 840 . J ' mg/kg: MS 

Page 9 of 9 
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CH2M HILL Chain 01' Custody/ Laboratory Analysis Form COC Tracking #: ZA005-11 0901-01 page 1 of 7 

Laboratol'Y' . GEL. Charleston. SC .li .!i .;;, .i. ui ui 

.~ 
.. .. 

I I Project Name: Site Name: 
~ ~ ~ 

0 0 Lab Batch/SDG: l: l: 

Charleston Navy Cbmplex Zone A. SWMU 5 ~~ 
-' ~ 

~ ~~ -' -' 
Project N~mber: TAT: " '? '" 158814.PM.04 21 day TAT , - - - - _l: _l: OJ OJ 

Project Manager: Tom BelseilATL evel: Level 3 ~ ~ 
~ 0 0 

Addre .. : GNV: 301: 1 SW Williston Rd., GaiMsvllle FL 32605 iii m 0 ~ ., 0 .... 
~ 

0 ~ N Gi N 
~ 0 co ., OJ 

~ CHS: 2470 Mali Dr. Suite B, N. Chedeston SC 29406 c Ii! ~ := OJ OJ .>C 
OJ OJ«' 0; " .,«' 

Send Report To: see back of coe IEDD: CNCformat c: := !!l. GO~ !!l. 0; :; Z GO~ !!l. 
!!l. "co :::; ]~ 0 :gil OJ ~ OJ 

o. th Date & Tim. " " 
Gi 0 Il. « 

" 
0 

'0 
.>C '!ii:= 0 -' II: '!ii:= 0 .. " .. 

SamplelD Sample DescriptIon GO Z ~!!l > Il. 0 GO GO", > Comments Begin End Collected Matrtx .. -' '" '" II: -' Il.~ '" OOSSBOO401 EOOSSBOO4 I) 1 11-I"3-OI/O'1'fO SO I X 

OOSSBOO402 EOOSSBOO4 :3 5 /I-13-0I/orlf, so I X 

005CBOO402 EOO5SBOO4 :3 5 II-I}-OJ/O'l,((" SO I X 

005SBOO501 EOO5SBOO5 I) 1 I/-INI/ 00(5) so I X 

OOSSBOO502 EOO5SBOO5 :3 5 /I-IJ-ol/ 10{)(} SO I X 

005SBOO601 EOO5SBOO6 I) 1 1/-/3·01/ 1010 SO J X 

005SBOO602 EOO5SBOO6 :3 5 11/-13-01/ I()t) SO I X 

005SBOO701 EOO5SBOO7 I) 1 /I-rJ-oI/1025 SO I X 

005SBOO702 EOO5SBOO7 :3 5 11-13-01/ / Cl.30 SO I X 

005SBOO801 EOOSSBOO8 I) 1 I/-/J-OI) /1f30 SO I X 

005SBOO802 EOOSSBOO8 :3 5 II-U-oV 1'I3? so / 
------

X 

OOSSBOO901 EOO5SBOO9 I) 1 IJ/-/3-ci) 1""5 so / X 

005SBOO902 EOO5SBOO9 :3 5 //-13-01/ /lfSl) SO / X 

005SBOIOOl EOO5SBOlO I) 1 11-13'01/15"20 SO I X 

OOSSBOIOOIMS EOOSSBOlO I) 1 I/-I]-()I/ /52. I so 
+-

X MS 

005SBOIOOlSD EOOSSBOlO I) 1 J/-/J-dJ/ 15'22 so X MSID 

005SBOlOO2 EOOSSBOlO :3 5 11-131>// I tj 2~ so I X 

005SBOllOl EOO5SBOll I) 1 ,olJo()J) I (p 7.5 SO / X 
005CBOllOl EOO5SBOll I) 1 ,-13-01/ / /, z, SO / X 
005SBOl102 EOO5SBOll :3 5 I!-IJ-W I ilJO SO / X 

DatelT1me Relinquished by: OateITlme 

Received By Lab. DaleITlme Relinquished by: DatefTime 

Received By. OaleITlme Shipped Via: UPS FedEx Hand Other Tracking#: 
Remarks; Lists on last page of COCo Temperature: 

I'\) Receipt Exceptions: 



CH2M HILL ChaIn of Custody/ LaboratorY'Analysis Form COC Tracking #: ZA005-110901-01 page 2 of 7 

Laboratory: GEL, Charleston, SC .!i !i . i ... uj uj 
~ Q. Q. 

~ 1l Project Name: Situ Name: a g ~ g 0 0 Lab Batch/SDG: 
c .g 

is 
I I E 

Charleston Navy Complex Zone A, SWMU 5 " is is "' "' • • 0 
~ "''' "'''' "' ;! .. '" '? 00 00 ~ 

. Prolect Number: 158814.PM.04 TAT: 21 dey TAT 
, .z ,Z 

~ - - ~ - ~I ~I N 

Project Manager: Tom BeiseVATL ~evel: Level 3 ~ U iii' 0 

Address: GNV: 3011 SW WIlliston Rd., Galnei!vllle FL 32605 iii' 0 0 

I:'! 0 ... ... 
0 ~ '" 1i '" " ~ 0 ., III III . ., 

'. CHS: 2470 Mali Dr. Suite B, N. Cha"eston SC 29406 c 0 U> ;= iU iU "" ;= 
'E U> ;= III:;C - 0 III:;C 

Send Report To: IEDD: CNC format ;= Cf) ,,~ ~ a; " z " ~ ~ see back of CDC c !!!. ~ "0., 1/1 :E :E .., :2Ql 1/1 0 1i C:;o g ...: 00 0 " .- ., Il. "C .- ., 
De th Date & Time "C "" 1ii;= ..J a: 1ii;= 0 ,~ .. .. 

0 0 > Il. 0 ~ Sample 10 SalTlple Description " Z "Cf) " " Cf) Comments Benin End Collected Matrix ' .. ..J Il.~ Cf) Cf) a: ..J Il.~ 

005SB01201 EOO5SB012 0 1 \\ -, <".1 IL\~< SO ~ 
X 

005SB01202 EOO5SB012 3 5 11-I<;""1J I I t-lJ'" SO X 

005SB01301 EOO5SB013 0 1 11-\5"'()' 141S- SO -i X 

005SB01302 EOO5SB013 3 5 l\'I'>,,,, \!.Ito SO X 

005SB01401 EOO5SB014 0 1 INti-of / /0/50 so I X 

005SB01402 EOO5SB014 3 5 11-I5-oV I.<jc() SO ,~ X 

005SB01501 EOO5SB015 0 1 \-1(".(11 I%b SO X 

005SB01502 EOO5SB015 3 5 11·,0;' •• 1 1410 SO L X _. -
005SB01601 EOO5SB016 0 1 I/f-i<>.,/ 1:S~ SO I' X 

005SB01602 EOO5SB016 3 5 d-191> I 13:.5"'0 SO X 

005SB01701 EOO5SB017 0 1 Ill,. s"'" r U~C; SO ,I X 

005SBOl702 EOO5SB017 3 5 I, SO X ~K17 !\lCiI S.!\tY PI .. Q 
005SBOl801 EOO5SB018 0 1 )/-/'I-oV /I.f 50 so I X . _'Ml=-,,\>s.,,""J,~ . 
005SBOl802 EOO5SBOl8 3 5 1)-It/-oJI )455 so f X 

005SBOl901 EOO5SB019 0 1 1-Ji-J-Ot/ 1505 SO r X 

005SB01902 EOO5SB019 1 5 //-14-0[/ IS. j(J so f X I -' 
OOSCB01902 EOO5SBOl9 l' 5 1-1'1-01/ J 511 so X I -' 
005SB02001 EOO5SB020' (I 1 SO X 

, >f- IV I'll' Nor t" 

005SB02002 EOO5SB020 l' 5 SO X 5JS 20. 
-' 

005SB02101 / EOO5SB021 (I 1 11-14- -vi / Ofl.'iO SO T X X 

Sampled Bv DatefTlme Relinquished by: Oatefrime 

Additional Samplers: 

ReceiV.dBYLab:J~Y;Z Relinquished by: Daleffime 

Datemme Shipped Via: UPS FedEx Hand Other Tracking#: 

Remarks: Lists on last page of COCo Temperature: 



CH2M HILL Chain ot Custody/ Laboratory Analysis Form COC Tracking #: ZA005-11 0901-01 page 3 of 7 

Laboratory: GEL., Charleston, SC . 

il .!i .!i .il uj uj 

§ Q. Q. ~ ~ Lab Batch/SDG: Prolect Name: Site Name: 
~ ~ § 0 0 

il :I: :I: E 
Charleston Navy Complex Zone A, SWMU 5 il il ~'" -' • • 

~ ~8 -' ;! .. '" '" 00 ~ Prolect Number: 158814.PM.04 TAT: 2t day TAT .2 ,2 
~ ~ ~ ~ ~:I: ~:I: N N 

Project Manager: Tom BeiseVATL evel: Level 3 ~ U ~ () 

Addre •• : GNV: 30111 SW Williston Ad., Gainesville FL 32605 
~ III 0 0 ., III 0 .... .... 

~ 0 ,... 
'" Qi '" GI ,... 0 

~ 
., ., ., 

CHS: 24i'0 Mall Dr. Suite 8, N. Chal1eston SC 29406 c 0 
~ .,< iij iij '" ;;: 

'5 to 'ii 
(.) .,< ;;: I/) ~ Z !!!. Send Report To: see back of coe I EDD: CNC format I/) GI,... ~ GI ::;: GI,... 

C I/) ~ :2 co ., ::;: 
~ 

:2 co ., 
0 ~ Qi (.)0 () <I: .2 :il () (.) "0 -., II. "0 De th Date & T!me "" 'iii;;: 0 -' II: 'iii:: 0 '0 .. (.) > II. () .. > Sample 10 Sample Description 

., 
Z GIl/) GI GIl/) Comments elgin End Collected Matrix .. -' II.~ I/) I/) II: -' II.~ I/) 

005CB02101 / EOO5SB021 I) 1 11-IIf-OILObS I SO </ X X 
005SB02102 / EOO5SB021 .3 5 1-/!L-QJLflJl. fjIj SO X X 
005SB02201 / EOO5SB022 I) 1 iNQ-ol! OjITJ SO / X X 
005SB02202 / EOO5SB022 .3 5 1-/1-oV 011'i SO / X X 
005SB02301 / EOO5SB023 I) 1 I-/J{'~I/ J335 SO / X X 
005SB02302 / EOO5SB023 .3 5 1/-/If·f)I/ /3116 so X X 

005SB02401 / EOO5SB024 I) 1 ~ _lp"I< SO X X 

005SB02402 EOO5SB024 :3 5 ~I'/('-<JI JCi Lf:i,< SO X X 
005SB02501 / EOO5SB025 I) 1 /-1" ... 1 I '? ~o SO I X X 

005SB02502 -' EOO5SB025 .3 5 l:iYur I ?>:J" SO I X X 

005SB0260 1 I EOO5SB026 I) 1 liJ.-.!h.I IOI~ SO I X X 

005SB02602 / EOO5SB026 .3 5 ~ J1Lz.< SO I X X 
005SB02602MS EOO5SB026 .3 5 ~, -,-{J~" SO , X X 

005SB02602SD EOO5SB026 .3 5 [(-«.01 It> ?,,,, SO I X X 

005SB02701 / EOO5SB027 I) 1 /I·/S...oI/I'3/0 SO ( X X 
005SB02702 / EOO5SB027 .3 5 /I-I5'-v!L1 '520 SO X X 

005SB02801 / EOO5SB028 10 1 1-1"'-' ill 0 SO I X X 

005SB02802 / EOO5SB028 3 5 \-\~A.>\ 1\>-1> SO [ X X 

005SB02901 / EOO5SB029 10 1 fl-/N!/ 0'65" so ( X X 
005SB02902 I EOO5SB029 3 5 1/ -Iii-bY /t(J(J SO ( X X 

Sampled By Oate/Tlme Relinquished by: DatefTime 

Additional Samplers: 

ReoeivedByLab: ~'?d Oate/T1me (13d, 9,-0 ~ Relinquished by: DatefTIme 

Received By: Oate/Tlme Shipped Via: UPS Fed Ex Hand Other Tracking#: 
Remarks: Lists on last page or coco Temperature: 

c..v Receipt Exceptions: 



CH2M HILL Chain of Custody/ Laboratc'ry Analysis Form COC Tracking #: ZA005-110901-01 page 4 of 7 

Laboratory: GEL, Charleston, SC .li ,~ ,~i .!i LJi LJi 

~ "- "- I ~ Project Name: :Slte Name: § ~ '1 Cl Cl Lab Batch/SDG: 
li l: l: 

Charleston Nalry Complex Zone A, SWMU 5 il il -' ~8 • 0 
~ ~8 o! o! 

Project Number: ~TAT: ~ 
., " 158814.PM.04 21 da~TAT .z .z .;. ~ ~ .. ~ ~l: ~l: '" Project Manager: Tom Beisei/ATL :evel: Level 3 " ~ 

iii' ~) () 

Addres.: GNV: 2:011 SW Williston .Rd., Gainesville, FL 32605 
~ C) 

~ I!! III 0 •• 0 ... « Gi '" GI ... 0 .) III "' ~ CHS: 2470 Mall Dr. Suite B, N. Charleston, SC 29406 c 0 <D 
Ole(' 3: iii ~ '" 111< iii <D ;;: " Send Report To: see back of COC I EOO: CNC format - ;;: !!!. GI ... ~~ OJ Z GI ... !!!. c !!!. l!~ :; :; :icc 0 .. 011 III 

" ]j .!!., ~) a. C( ,,0 () 
De th Date & Time " " 

.- ., 
'0 co " OJ;;: C) zr a:: .. OJ;;: 0 

Sample ID Sample Description GI Z GI(/) :. () GI 
8!.'!! > Comments Begin End Collected Matrb: .. ...I 0._ 0) (/) a:: ...I (/) 

005SB03001 EOO5SB030 0 1 II -/11-01/ / l.1j 5 so I X X 

005SB03002 EOO5SB030 3 5 J-/II-{)I/ I 2.50 so / X X 

005CB03002 EOO5SB030 3 5 I-II/-llt/ I 'J 51 so I X X 

005SB03101 EOO5SB031 0 1 SO X X .... ~\t>1t6T 
005SB03102 EOO5SB031 3 5 SO X X ..::, 

005SB03201 EOO5SB032 0 1 II-IJ{-Or/ f~55 SO 2 X X X • 
005SB03202 EOO5SB032 3 5 /1-1'1-01/ l'ttJO SO "Z X X X 

005SB03301 EOO5SB033 0 1 I/-Ilf-Oll /~/O SO 7. X X X 

005SB03302 EOO5SB033 3 5 11-1'1-01/ / '115 so z.. X X X 

005SB03401 EOO5SB034 0 1 II- tl:.>d I I!;~" SO X X !,IX) .~ ~bl· war 
005SB03402 EOO5SB034 3 5 \1·,-;-.1, t"'~ SO X X I (x-. - CAI!ekJ. 
005SB03501 EOO5SB035 0 1 SO X X X ') tllO 101'" c, ,., .. 
005CB03501 EOO5SB035 0 1 SO X X X >- 1~ ":>. 1 r .I 
005SB03502 EOO5SB035 3 5 SO X X X \ II .... .-:r: loo!. 
005SB03601 EOO5SB036 0 1 J J-/ 5-d/ /.~20 SO X X X 

005SB03602 EOO5SB036 3 5 I{-/j"-()!/ /% SO X X X 
005SB03701 EOO5SB037 0 1 11-13-01/ /1'10 so / X 

005SB03702 EOO5SB037 3 5 11-13-01//1'15 so J X 
005SB03801 EOO5SB038 0 1 I/-/If-oj/' O'ifO SO / X 
005SB03802 EOO5SB038 3 5 I/I-/'f-OY 01'(5 so ( I X 

Sampled By DatefTime Relinquished by: DalelTime 

Additional Samplers: 

Received By Lab: '-1£./.#2 RelinquIshed by: DalefTime 

Received By: Shipped Via: UPS FedEx Hand Other Tracking#: ____ _ 

Remarks: Lists o.t page of COCo Temperature: . ____ _ 

Receiot Exceptions: _ 
, ( ';! ,:5, {J ~~/ ~ 



CH2M HILL Chain ot Custody I Laboratory Analysis Form COC Tracking #: ZA005-11 0901-01 page 5 c£<i'l 

Laboratory: GEl., Charleston, SC 
ProJect Name: Site Name: 

Charleston Navy Complex Zone A, SWMU 5 

ProJect Number: . 158814.PM.04 TAT: 21 day TAT 
... , 

ProJect Manager: Tom BeisellATL ~evel: LeveJ 3 ~ 
~ iii., ~ 

Address: GNV: 30'11 SW Wlllision Rd., GainElsvilie FL 32605 .. :g ,. 
1-------"C""'H""S::...::2"'4 .. "'-0'-'M"'a:.!.u.:.D"'r.::::S"'Ui::.:te.:.B"',""N"'. C"'h"'a::::rie.!.!s::.::to""n'"'S=-C"'2::::9""4::..06-------1 ~ ~ ~ ;: ~ ~_ 

Send Report To: see back of CDC I EDD: CNC format ~ ~ !!!.";' -
f----.:.....--r--·..2.~=~=~...,.--D-.L.th--t--"::..;Da~te:...:&;:::n.!.!m:.::. ::'-+--j u " :!;g i 00" 

'0 il z.!! .. ~ ~ 
Sample 10 Sample Description B"gln End Collected Matrlx......1 If.!!!. v, 

VI 

~ 
:e 
~ o 
II: 

Lab Batch/SOG: 

Comments 

~O~O~5~SB~O~3~90~1-4-----=E~OO~5~S~BO~3~9----+_Q:_r~1~U~-JL'~-O~~/7/~O~5=6~~S~0~~/_~-+--+--r~X_+__+--+_~-4--+-~ __ ----~ 
005SB03902 E005SB039 3 5 1-13-0// /OS5 so I X 

005SB04001 E005SB040 10 1 /-/J'oV 1115 so I X 

005SB04002 E005SB040 3 5 //-/3 -01/ 1/10 so I X 

005CB04002 E005SB040 3 5 11-/3-61/ /125 so 1 X 
005SB04 10 1 E005SB041 10 1 /I-lI-OI/oIJP SO 1 X 
005SB04102 E005SB041 3 5 /-I'T-Ot/OO,5j SO / X 

OOSSB04201 EOOSSB042 0 1 H3-c>V II'S so J X 
005SB04202 EOOSSB042 3 5 l/-/3-DI/lloo so I X 
005SB04301 E005SB043 10 1 1/-13-0// /535 so I X 
005SB04302 E005SB043 3 5 11-13'01/ IS'IO SO f X 
005SB04401 E005SB044 10 1 1/-/3 -0£/ /(d){) so I X 

~O~O~5S~B~0744~O~2~---;E~O~05~S~B~044~---r-~3~75~/~/-~/J~··'~71/+/~~~05~· ~S~O~~f-I--+--r-~-+7.X~~--r-~-+--r------~-~ 

005SB04501 E005SB045 10 1 11-13-01/ liP!.; so I X 
005SB04502 E005SB045 3 5 //-/)-01/ IfJ l{) SO I X 
005SB04601 E005SB046 0 1 l/-fl-{-()I/ I}O') SO I X 
005SB04602 E005SB046 3 5 I-J'-I'Of/ 131 () so I X 
005SB04701 E005SB047 10 1 SO X 
005SB04702 E005SB047 3 5 SO X 

Sampled By Date/Time Relinquished by. Dale/Tlme 

Additional Sam lers: 

Received By Lab .. - . OatelTlme Relinquished by: Oate/Time 

Received By: DatefTlme Shipped Via: UPS FedEx Hand Other Tracking#: 

Remarks: Lists on last page of COC .. Temperature: 

Receipt Exceptions: 



, 

CH2M HILL Chain ,of Custody/ Laborat()ry Analysis Form 

Laboratory: GEL, Charleston, SC 
Project Name: ~)lte Name: 

Charleston Navy Complex Zone A, SWMU 5 
Project Number: ~TAT: 158814.PM.04 21 d.~TAT 

ProJect Manager: Tom BeiseVATL Level 3 :evel: 

Address: GNV: 3011 SW Williston Rd., Gainesville, FL 32605 

CHS: 2470 Mali Dr. Suite B, N. Charleston, SC 29406 
Send Report To: see back of COC JEDD: CNC format 

De th Date & Time 

Sample 10 Sample Description Begin end Collecled Matrb: 

005SB04801 EOO5SB048 0 1 i//-/ ,,-Ov IDO.§ SO 
005SB04802 EOO5SB048 3 5 11/-/1 ,-0 '/IDID SO 
005SB04901 EOO5SB049 0 1 /1·/&-0 VU7'5~ SO 
005SB04902 EOO5SB049 3 5 I/-I/"()I/ O'liliJ SO 

005EBOO4Ll EOO5EBOO4 "-13-0)/1' 10 sa 
005EBOO5Ll EOO5EBOO5 /I-I'{-O( II«XJ sa 
005EBOO6Ll EOO5EBOO6 ((-/ '5 -fill //.{10 sa 

605GPOOl E605GPOOl " .- WG 

605GPOO2 E605GPOO2 '\. / WG 

O18GWOOILl E018GWOOl '\. / WG 

OlSHWOOILl EO 1 SGWOOI X WG 

OlSGWOO2Ll EO 1 SGW002 / "" WG 

605GWOO2Ll E605GWOO2 / "- WG 

OlSEWOOILl E018EWOOI 1/ WQ 

eDSSfjOSIO/ ttJC)SSt)951 1/-/ '-01/ ioJ 5 50 
DOS5"tOSt>O/ ,I;OOt;S8050 Il-/fg-oV U7."J'.1 5C) 

605S/JO.fC02 j~ ('){)t; S !J 0 50 /1-1 "'-0// 1t()6 ?I 0 
665S~(J5J(;2 .6 aJ 5"5 J'(J5 I iII-l&!-oi/ /(j 26 () .5 

• 
Sampled By DatefTlme 

Additional Samplers: _ 

Received By: I 

Date!Time ))/dj?2I f/.- t7D 
I 

OatefTime 

cae Tracking #: ZA005-110901-01 page 6 of 7 

- ui ui .ll. .ll. .~!. 
.!!. 

~ 
0- 0- I ~ 

§ ~ !! Q Q 

~ l.ab Batch/SDG: :r: :r: 
8 " 0 

~8 .,j", ~ ~ 

" ~ ;! ;! " co 0) dO , ,Z ,Z - - .. - _:I: _:I: OJ '" 
-~ ~ 

~ l) 0 
iii' III C) Ii! "' 0 •• ~ 0 ~ « Ii '" " ~ 0 .) .. .!!! co c 0 CD -. "" ;: 

'§ ~ ;: "'< ~. 

~ 
OJ 

" III:;t ~, Gi Z !!? !!? ,,~ 
" 

,,~ 
c 00 :20) :::; :::; ~~ 0 ~ ,,0 " .., III 
" "0 ]l 'ii~ 

tl II. « "0 .- co 0 
a C) ..J a: 1ii;: 0 .. 

" 0 .. 
" Z "00 ~. 0.. Q) "00 > Comments .. ..J II.~ ., 00 a: ..J II.~ 00 

I X -I 1 

lJ' X X y fOB 

13 ~ X X- EB 

3 EB 

X - i I "AK k.orr" 
x ~ill~ 
X { 
X 
X , 
X 
X -' EB -

( 
I 1)( 
I ~ 
I 1\ 

Relinquished by: Dalen-lme 

Relinquished by: Date/Time 

Shipped Via: UPS FedEx Hand Other Tracking#.: _____ _ 

Remark.: Lists on last page of COCo Temperature~. _____ _ 

W Rec~ipt Exc~ptions: -:--_________ -c-_________ --:--: __ ,"-_,..L<5':..LI../.!,...,ZL>.<$:,-tIT, 19-, 7 .. --:, -:-. ...,....,-_ 



~ CH2M HILL Chain clf Custody/ Laboratory Analysis Form COC Tracking #: ZA005-110901-02 page 1 of2 

Laboratory: GEL, Charleston, SC 
.Ii .Ii .il .il. ui ui 

Project Name: Site Name: ~ 
Q. Q. 11 11 Lab Batch/SDG: B ~ B 0 0 

0 0 , J: J: e e Charleston Navy Complex Zone A, SWMU 5 ~ 
, 

8 0 ~ ~ m m 
0 :e "'''' "'''' ;! ;! 

Project Number: TAT: .. ., ., cia cia 
158814.PM.04 21 day TAT , , ,Z ,Z , 

~ ~ ~ ~ ~J: ~J: N N 

Project Manager: Tom Beisei/ATL evel: Level 3 

Address: GNV: 30011 SW Williston Rd., Gainnsvilie, FL 32605 iii' G' G' 
iii' 0 0 

!! 0 ... ... 
0 ~ N Gi N 

CHS: 2470 Mali Dr. Suite B, N. Ch2"leston, SC 29406 .. ~ 0 ;: !!l 0 ;: I: 0 
~ J§ ... 

EDD: :a CD 0< J!I u 0< Send Report To: see back of COC CNC format s: ~ .. z ~ I: ~ ~~ .. :0 ~~ ~ -'" 0 :0 -IX) 0 Gi U O o!I ¥.g 0 
Oepth Date & Time u 

" -'" <.J 0.. ~ " 
<.J ..... ... tis: 0 -' 0S: ~ 0 .. u > 0.. <.J .. 

Sample 10 S"mple Description B,egln end Collected Matrix .. Z ~~ .. ~~ Comments .. -' rn rn a:: oJ rn 
005SB04701 EOO5SB047 0 1 1/-19-01/ 6r30 so 1 --*" r-' ~ 
005SB04702 EOO5SB047 3 5 IJ-/Cf-%926 SO / -# 

-+-
005SB03501 EOO5SB035 0 1 / f -/9-01/ 01()5 so 2. X l( X 
005SB03502 EOO5SB035 3 5 /I-}q-DV O'I/IJ SO 2- X X X 
D05C80J50J .£005580J5 0 / /1-/9-01/ tYI«O 9J ,Z-. x: X y 

r-._--

.)/;J 
. 

L~,..d.,.+r , 

-

tiC1l1I-
.... f..e 
~L_ 

Sampled By Ootemme /1-11-0) Relinquished by: ae- ~otemme i/-??!'1I///wJ 
I 

Received By La . Relinquished by: Oateffime 



CH2MH C I fC ILL han 0 b ustodyl La oratory, nalysls Form 5::J'1 T~'/' COC Tracking #: ZAOOS 120 01 1 - 4 -0 page 1 0 f2 

Laboratory: GEL Charleston, SC !~. Project Nlme: Sita Nleme: Lab Batch/SOG: 
Charleston NaVY Complex Zone A SWMU5 ;5 § 

Project Number: TAT: " 158814.PM.04 7 davTAT ." " 
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CH2MHILL Well Number: E605GW005 Sheet: 1 of 1 

Client: Navy 
Project: CNC 

Driner: Columbia Technologies - License No. 1485 
Drilling Method: 8.25" diameter Hollow Stem Auger 
Sampling Method: Cuttings 

Location: North Charleston, SC 
Project Number: 158814 

Logged by: Darryl Gates 
Start/Finish Date: 11/15,2001 

Sample Info 

5- .. .. 
.<: Q. - E a. .. .. c II) 

0-

-

5-

-

10-

-

15-

20-

'" .3 
'0 
II) 

Soil Description 

GiOund Suiface 

Elev . 
Depth 

8.1 

Cl 
c 
.~ 

I! Well Construction Notes 
c 
OJ 
3: 

Top of casing elevation = 8.14 ft msl ~ Asphalt 0.0 
"",,,, '::--':-,--__ -;:-__ -;-==,.-;-_..J 7.3 ~, • . 2 inch diameter PVC well casing 
~. ,-D~a~r~k~b~row~n'.':m~ed~iu~m~sa,!,:n~d:!.w".!,I£R~O~C~, ~d2ry:""--1ioJ.j.8H';:1 .-:.i - Grout (portland cement plus 5% 
~~/ Light brown medium sand wi ROC, dry ~ .. -' -;..... bentonitel 
... ::, Bentonite 
':.:' :--"'. 

~.. 5.1 II :1:=:1.,,".:,"" •• f---- Top of screen 2.5 ft bls 

Orange fine to medium sand, dry J.U ~ ' •• 

4.1 =="" L'i------!=+-c:---;-----,---------+--'Tc,;...-j :":1 20/30 silica sand I: 0- Brown fine to medium slightly clayey 4.U = 
1m} sand, saturated at 5 ft ,lit •• 
lUi 2.1 == •• : 

Water level = 5.23 ft below TOC 
(2.91 ft msl, 1215/01) 

1"2 Olive gray fine clayey sand, saturated o.U " . 

1'1 P~<f:g· -2 inch diameter PVC 0.010 slotted 

I~ ~I,: ~"~." 
I I,!~"i: 
1~1 1"1='. f7 Ii, 
i~ I·· 
11 -4.91. V 
~+---------------~E~n~d-O~f~LO-9-4~1~j .. 7 .. U~ 



.. CH2MHILL 
~ 

Ciient: Navy 
Project: CNC 

Well Number: E605GW006 Sheet: 1 of 1 

Driller: Columbia Technologies - License No. 1485 
Driiiing iliiethod: 8.25" diameier Hoiiow Siem Auger 
Sampling Method: Cuttings 

Location: Charleston, SC 
Project Number: 158814 

Logged by: Darryl Gates 
Start/Finish Date: 11/15,2001 

Sample Info 

'!:. .. 
io .. 

.c:: Q. 
, - E I-~ c. .. .. "-' C III 1Il~ 

5 

10 

Soil Description 

Ground Surface 

Orange fine to medium sand, dry 

Brown fine to medium slightly clayey 
sand, saturated at 5 It bls 

Olive gray fine clayey sand, saturated 

End of Log 

Elev 
CI 
c:: 
.~ 

C 

~ 

We" Construction Notes 

Top of casing elevation = 10.50 ft. 
msl 

+-+--2 inch diameter PVC well casing 

8 inch diameter PVC outer casing, 
grouted in place wi Type" Portland 

cement 

l~-B,ottc)m of outer casing (1.5 It bls) 
~+-------- Bentonite 

I-IHf----Top of screen 2.5 It bls 

~""'I-'o'"""" level 8.84 It below TOC (1.66 
It msl, 11/15/02) 

~o.;.H+---2 inch diameter PVC 0.010 slotted 
well screen 



.J 

.. CH2MHILL 

.~ 
Well Number: E605GW007 Sheet: 1 of 1 

Client: Navy 
Project: CNC 

" ... 11 ....... ("' ..... I., ........ h: .... T ........ h ..... ,....I ......... : ....... Ii ..................... 11.1 ..... 1AQl::. 
..,. 11I1I;l:1. "'-'VIUIIIUla I "' ..... 1 II IVIV)dIO';) - LI ..... IIJII<i:I'I;;.; ''IV. I "TV"" 

Drilling Method: 8.25" diameter Hollow Stem Auger 
Sampling Method: Cuttings 

Location: North Charleston, SC 
Project Number: 158814 

Logged by: Darryl Gates 
Start/Finish Date: 11/28,2001 

Sample Info 

¢: .. .. 
.<: Q. 
~ 

E c. .. .. 
C III 

0-

5-

10-

15-

'" .3 
·0 
III 

Soil Description 

Ground 8Uiface 

Elev 

Depth 

'" c 
.~ 

C 

~ 

Well Construction Notes 

9.5 
Dark brown medium sand wI ROC, dry 

light brown medium sand wI ROC, dry 

-Top of casing elevation = 9.51 It msl 

];1" ~ 2 inch diameter PVC well casing 
~ ~Grout (portland cement plus 5% 
to: . bentonite I 
. . - Bentonite 

20/30 silica sand 

65 ~ . F= 
Orange fine to medium sand, dry 3.0 F 

pni"'.-::."'! .•.•. --=----:,.---,---:c-----::--c."....--:----J-:4
5'!7 .. 50rl §I-I. 

Brown fine to medium slightly clayey FI" 
1< sand, saturated at 5 It ~! 1 1 

12 F 3.5 F Hz Olive gray fine clayey sand, saturated 6.0 F= 

Top of screen 2.0 It bls 

18 ,~ 
11:7<:.. F ," Water level=7.02 It below Toe (2.49 

"F 0 It msl, 4/17/02) 

17 .. F 0 2 inch diameter PVC 0.010 slolled Ie •. ~I·· well screen 

liZ.... "F! ····Jt IIZ·...~L '·.F! 
10 "1. 1 IZ .00 

I~ .•• 
In v 

; ~.5 

End of Log 13.0 
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.. CH2MHILL ..... 
Ciient: Navy 
Project: CNC 

Well Number: E605GW008 Sheet: 1 of 1 

Driller: Columbia Technologies - License No. 1485 
Driiiing Method: 8.25" diameter Hoiiow Stem Auger 
Sampling Method: Cuttings 

Location: North Charleston, SC 
Project Number: 158814 

Logged by: Darryl Gates 
Start/Finish Date: 11/28,2001 

Sample Info 
C> 

!!E. .. 
" .r. Ii - E c-., .. 

C III 

Elev c 

Soil Description -
.§: 

Well Construction Notes 
'l' C> .. 

0 Depth 
~ 

t-~ 
..J C 

<1.' '0 G; 
Ill!£. III ::: 

0-
Ground Surface 8.0 ..... 

Dark brown medium sand wi ROC, dry U.U Top of casing elevation; 8.02 It msl 
::.c- _.' •. , - 2 inch diameter PVC well casing .,:: 7.2 
.::: Light brown medium sand wi ROC, dry 0.8 ~ ~------Grout (portland cement plus 5% ::.:' 
.:::. ... "" bentonite) 
~~IF: ~ ~ ~ :'J! ~ ~ ~ Bentonite 
::.: .;; ... .",:: . I: = ~ Water level;1.96 It below TOe (6.06 . :::: 

5.0 iii ='" 1,\ It msl, 4/17/02) 
Orange fine to medium sand, dry 3.0 

4.0 
= Top of screen 2.0 It bls 

5-

10-

""' Brown fine to medium slightly clayey 4.0 

I'm sand, saturated at 5 It H= 20/30 siiica sand 

10 2.0 1= 

I~ 
Olive gray fine clayey sand, saturated 6.0 ••• 

11= 2 inch diameter PVC 0.010 slolled 

I~ 1= 
well screen 

I~ I~III 
10 i= 12 '~··i ! 

10 ~., 

12 V Ins .. , .. 
-5.0 

End of Log 13.0 
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20-
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TECHNICAL MEMORANDUM - REVISION lA CH2MHILL 

Adult Lead Methodology (ALM) Derived Target Lead 
Concentrations for Industrial Land Use 
PREPARED FOR: 

PREPARED BY: 

DATE: 

Introduction 

CNCBCT 

Vijaya Mylavarapu/CH2M HILL 
Dean Williamson/CH2M HILL 

November 9, 2001 

Lead has been detected in surface soils at several sites across the Charleston Naval Complex 
(CNC) at concentrations above background levels. In many cases the elevated lead 
concentrations appear to be associated with past industrial activities at the CNC, such as 
handling/use of lead-based paints, sandblasting operations involving lead-based painted 
materials, or handling I refurbishing or recycling of lead batteries. 

For sites designated for unrestricted land use, the BRAC Cleanup Team (BCT) has agreed to 
use the generally accepted target cleanup level of 400 milligrams per kilogram (mg/kg) as 
an appropriate target cleanup level for lead in surface soil. In order to proceed with 
remedial planning and close-out for sites located in areas targeted for industrial land use, 
the BCT needs an appropriate risk-based target cleanup level for lead in surface soil. This 
memorandum presents the proposed approach for determining a target surface soil cleanup 
level for lead that is protective of human health for sites with current and future industrial 
land use scenarios. The proposed approach is based on the U.S. Environmental Protection 
Agency (EPA),s Adult Lead Methodology (ALM). 

Description of EPA's Adult Lead Methodology 
EPA's Technical Review Workgroup (TRW) for Lead developed the ALM, which was 
released as an interim report entitled Recommendations of the Technical Review Workgroup 
(TRW) for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to 
Lead in Soil (August 2001). It is available from EPA's website at: 

http:// www.epa.gov Isuperfund/programs!lead I adult.htrn. 

The ALM model is simple, easy to use, and spreadsheet-based. This latest ALM guidance 
includes a re-evaluation of the adult lead model that was previously developed by the EPA, 
titled Recommendations of the Technical Review Workgroup (TRW) for Lead for an Interim 
Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil (December 1996), 
and compares the 1996 proposed model to various lead models proposed since its 
publication. This review by the TRW resulted in retaining the previously proposed lead 
model as the interim guidance, and has since been named the ALM. The default-input 
factors from the 1996 guidance were not changed. Thus, any previously proposed lead 

GNV31001173149-REV lA.OOCl013320017 



ADULT lEAD METHODOLOGY (ALM) DERIVED TARGET lEAD CONCENTRAnONS FOR INDUSTRiAl LAND USE 

target concentrations developed using this approach during previous work at the CNC may 
still be valid. The EPA is in the process of developing yet another model. referred to as the 
All Ages Lead Model. Until this model becomes available, the ALM is retained for 
calculating target lead concentrations protective of adult receptors (e.g., site workers). 

The ALM is a modified version of the approach proposed by Bowers et al. (1994), which has 
been used by several EPA regions in calculating target lead concentrations. The ALM uses a 
biokinetic slope factor (BKSF) to represent lead biokinetics, and a relatively simple exposure 
model in which all exposure pathways, except the soil ingestion pathway, are represented 
by a background blood-lead concentration (PbB). The equations for the ALM are presented 
below: 

RBC = PbS = «PbBadult,,=',al,goal - PbBadult,.) x AT) + (BKSFxIR,xAF,x EF,) 

PbB = PbB + (GSD )"645 X R ) 
adult, central, goal fetal, 0.95, goal i, adult fdal/maternal , 

where: 

RBC = risk-based concentration soil concentration (PbS) that would be estimated to 
result in a specified central tendency PbB concentration in adults (i.e., women 
of child-bearing age) at a site (PbB""ult, """",goo') and corresponding 95th 

percentile fetal PbB concentration (PbBfr""O.95,g,,")' 

PbB,d"lt,o = typical blood-lead concentration (p.g/ dL) (i.e., background) in women of 
child-bearing age at the site in the absence of exposure to contantination. 

PbS = soil lead concentration (mg/kg). 

AT = averaging time: the total period of exposure (365 days/year for long-term 
exposures). 

BKSF = ratio of increase in typical adult PbB levels to average daily lead uptake 
(p.g/ dL PbB Ll1crease per p.g/ day lead uptake)_ 

IRs = intake rate of soil, includes both outdoor soil and indoor soil-derived dust 
(g/day). 

AFs = absorption factor for ingested lead from soil and dust (dimensionless). 

EFs = exposure frequency for chronic exposures (days/year). 

PbB,d"l, e,"",I,gool = goal for central estimate of blood lead concentration (p.g/ dL) in 
adults that come in contact with site contamination. The goal is intended to 
ensure that PbBf"",0.95,gooldoe,not exceed 10 ug/dL. 

PbBfr"" 0.95,<001 = goal for the upper 95 th percentile blood lead concentration (p.g/ dL) 
among fetuses of women exposed to contaminated soil to be less 10 p.g/ dL 
(5-percent chance it could be > 10 p.g/ dL). 

GNV3100117314!l-REV 1A.OOCJ013320017 



ADULT lEAD METHODOlOGY (ALM) DERIVED TARGET lEAD CONCENTRATIONS FOR INOUSTRIALLAND USE 

(GSDi,ndu/t )'1645 = estimated geometric standard deviation; the GSD among adults 
(i.e., women of child-bearing age) that have exposures to similar onsite lead 
concentrations, but that have non-uniform response (intake, biokinetics) to 
site lead and non-uniform offsite lead exposures 

Rfi,ta/lnwte"',,/ = constant of proportionality between fetal PbB concentration at birth and 
maternal PbB concentration. 

The default factors for each of the above input parameters for the equation are listed in 
Table 1. 

When a range of variables are available, a midpoint value was used in deriving a lower 
target lead concentration. For example, GSDi,nduit default values were recommended to be 1.8 
(for homogeneous population) and 2.1 (for heterogeneous population). A value of 1.95 
(midpoint) was used in the ALM assuming that more sensitive population could be present 
among workers. All other factors are the default values provided in the EPA example 
spreadsheets. 

Using these values, the ALM calculates a target cleanup value for industrial use sites of 
1,218 mg/kg. At sites where remedial actions are being considered, average site 
concentrations will be compared with the ALM calculated value of 1,218 mg/kg, as the 
post-remedial exposure point concentration for protection of human health for industrial 
iand use. 

Additionally, a site-specific soil screening level (SSL) should be calculated for determining 
the appropriate target cleanup level for protection of groundwater quality. An SSL 
screening value of 400 mg/kg is being used as a conservative screening criterion. A site
specific SSL calculation should be developed for both a paved and unpaved site condition. 
A site-specific leachability value is developed when synthetic precipitation leaching 
procedure (SPLP) data are available. 

GNV31001173149-REV 1A.DOCJOt3320017 



ADULT lEAD METHODOLOGY (ALM) DERIVED TARGET LEAD CONCENTRATIONS FOR INDUSTAIALLAND USE 

TABLE 1 
EPA Interim Adult Lead Methodology (ALM) - Target Lead Concentrations Protective 01 an Adutt Worker 

Exposure 
Parameter 

RBC 

PbBadult,central,goal 

PbB'etal,o.95,goal 

BKSF 

IRs 

AF. 

EF. 

AT 

GSD;,adult 

R'etallmatemal 

1Sources: 

Description 

Risk-Based Concentrations (RBCs) expressed in mglkg; 
or PbS = Soil Lead Concentration (pglg or mglkg) 

Goal for central estimate of Blood Lead Concentration 
expressed in pgldl; 

Typical Blood Lead Concentration (pgldL) in adults, (I.e., 
'.·/omen of child-bearing age) in absonce of exposures to 
the site 

Goal for 95 percent blood lead concentration (~g/dL) in 
fetuses from exposures to women workers of 
childbearing age 

Biokinetic Slope Factor expressed in (pg/dL) per 
(pg/day) or day/dl; 

Intake rate for soil, including both indoor and outdoor 
soli-derived dust (g/day) (50 mg/day) 

Absolute gastrointestinal absorption fraction for ingested 
lead in soil and lead in dust derived from soil 
(dimensionless) 

Exposure Frequency for contact with assessed soils 
and/or dust derived part from site soils (days/year) 

Averaging time; 365 days/year 

Geometric standard deviation of the responses to lead 
exposure, on-site and ollsite (unitless) 1.8-uniform 
population, 2.1 -heterogeneous population 

Constant proportionality between fetal blood lead 
concentration at birth and maternal blood lead 
concentration ( dimensionless) 

Adult 
Worker 

1,218 

3.7 

1.95 

10.0 

0.4 

0.05 

0.12 

219 

365 

1.95 

0.9 

A. EPA. 2001. Review of Adult Lead Models: Evaluation of Models for AsseSSing Human health Risks Associated with 

Lead Exposure at Non-Residential Areas of Superlund and Other Hazardous Waste Sites, August, 2001 

B. EPA. 1991. Human Health Evaluation Manual, Part B: "Development of Risk-based Preliminary Remedial 

Goals". Office of Solid Waste and Emergency Response. OSWER Directive 9285.7-018. December 13, 1991. 

GNV31001173149·REV 1A.OOC/013320017 

Source1 

Calc_ 

Calc. 

A 

A 

A 

A 

A 

B 

B 

A 

A 
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1 Infiltration Rate Derivation 
2 Infiltration can be defined as: 

3 1= (P-ET)(I-C) 

4 Where: 

5 I = Infiltration (in/yr) 

6 P = Precipitation (in/yr) 

7 ET = Evapotranspiration (inly~) 

8 C = runoff coefficient 

PHASE II 1M WORK PLAN, SWMUS5, 18ANDAOCS 605, 62t, ZONEE 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

9 For Charleston, SC, a value of 46 in/yr is used for P (Park, 1985) and a value of 39.25 in/yr is 

10 used for ET (Laboratory of Climatology). For unpaved areas, a value of 0.20 is used for C 

11 (Florida DOT). For poorly paved (moderately degraded asphaltic concrete) surfaces, a value 

12 of 0.95 is used for Cr. 

.;' 13 Using these values in the above equation results in a calculated infiltration of: 

~ 14 5.4 in/yr, or 0.14 m/yr for unpaved surfaces, and 
, 
.J 

15 0.34 in/ yr, or 0.0086 m/ yr for paved surfaces. 

':"; 16 

17 References 

18 Park, AD., 1985, "The Groundwater Resources of Charleston, Berkeley, and Dorchester 

19 Counties, South Carolina: South Carolina Water Resources Commission Report 139", 146 p . 
. , 
J 

. , 
I 

, 
j 

, 
• 

20 Laboratory of Climatology, Map. 

21 State of Florida Department of Transportation, Drainage Manual, Volume 2,1987 . 

APPENDIX E -INRLTRATlON RATE DERIVATION.DOC E·' 
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Table F-1 Dilution Attenuation Factor (OAF) Calculation 
SWMUs 5, 18 and AOCs 1505, 621, Zone E 
Charleston Naval Complex, North Charleston, SC 

Site(s} 

5/18/605/621 

Unpaved 

Paved 

Hydraulic 
Conductivity 

K 
(m/yr) 

333.8 

333.8 

Hydraulic 
Gradient 

I 
(m1m) 

0.0045 

0.0045 

Aquiller 
Thickness 

da 
(ml 

7.6:2 

7.6:2 

Source 
Length 

Sw 
(m) 

18.3 

18.3 

Infiltration 
Rate 

I' 
(m/yr) 

0.14 

0.01 

Mixing 
Zone OAF 

d 
(m) 

3.4 3.1 

2.0 20.6 

C:/my briefcase/CNClZone El5, 18,60S,6.21/SSL-SPLP table reV3.xls 

K the value for the hydraulic conductivity is based on interpolation of CH2M Hill's map of 
hydraulic conductivities (k,apr, 3 ft/day). 
The hydraulic gradient is based on the distance (220 ft) between 3- anel 4-foot shallow 
groundwater contours from GIS (CH2M-Jones, 2002). 

da The aquifil~r thickness is based on Figure 2-58 from the Zone E RFI, 21; ft. 
Sw The sourc,e length is the estimated area of lead above 1,218 mg/kg in tlhe direction of 

groundwater flow (60 It - 18.3 m). 
I' Internal CH2MHILL Technical Memorandum, Infiltration Variable Used in SSL Calculation, 

0.45 ft/yr for unpaved areas and 0.026 for paved areas, October 5, 2001 (see Appendix A). 
d is the smaller of the aquifier thickn,ass (da) or the result of the mixing zone equation: 

d = (0.0112 sv/'l" 5 + da{1 - exp[(-Sw I'}/(K Ida)]} 



Location 
Sample Number 

Initial 80il Concentration 
SPLP Water Concentration 
Soil mass 
Water volume 
Total contaminant mass in soil 
Total contaminant mass in waler 
Adjusted soil concentration 

pH 
Pb 80lubility 

Kd 

Surface soil 
Subsurface soil 

Lead-Impacted Area 
Non lead-Impacted Area 

Soil lead concentration below background « 400 mglkg, 
Leachate concentration above solubility limit (4 mglkg) 
leachate concentration below detection limit 

For OAF"" 1, SSl "" Kd x MCL 

MCl, mglL 

SSL", Kd x MeL x OAF 

geometric mean ot Kd In lead-Impacted area 
SSL,OAF=! 
SSL.OAF=3.1 
SSL.OAF=20,6 

minimax soil concentration, mglKg 
minimax liqUid concentration, mglL 

S8l-SPlP lable rev4.xls 

mglkg 
mo'L 
kg 
L 
mg 
mg 
mglkg 

mo'L 

LJkg 

surface and 322 mglltg subsurface). 

OAF", 
OAF", 3.1 
OAF::: 20.6 

0.015 

30695 
460 
1427 
9485 

3.7/150000 
0.0035 U 120 

Lead 

EooSSB052 
0058B05201 0058805202 

(outface) 18ub8urfece) 

80 311 
0.0078 0.015 

0.1 0.1 

8 3 .. !J 
0.0078 0.015 

79.9 37.,!J5 

6,85 4.~15 

1.6 3.9 

10246 25:13 

X 
X 

X X 

X X 

X X 

154 311 
476 117 

3,166 780 

E005SB053 E005SB054 
0058805301 0058805302 0058805401 0058805402 

(autfaC<ll! !"ubautfacel j"utface) (SUb8urt.ce) 

2500 24 42 3.7 
0.21 0.03 0.022 0.033 
0.1 0.1 0.1 0.1 
2 2 2 

250 2.4 4.2 0.37 
0.42 0.06 0.044 0.066 

2495.8 23.4 41.56 3.04 

4.54 6.09 5.74 5.54 
3.7 2.3 2.6 2.8 

11885 780 1889 92 

X X 
X X 

X X X X 

X X X 

178 12 28 
553 36 88 4 

3,672 241 584 28 

04/17/2002 



Location 
8ample Number 

)nitlal 80il Concentration 
8PLP Water Concentration 
80il mass 
Water volume 
Total contaminant mass in soil 
Total contaminant mass in water 
Adjusted soil concentration 

pH 
Pb Solubility 

Kd 

Surface soil 
Subsurface soil 

lead-Impacted Area 
Non Lead-Impacted Area 

Soil lead concentration belOW background « 400 mglkg, 5uriace and 322 mglkg subsurfaCe). 
Leachate concentration above solubility limit (4 mglkg) 
Leachate concentration below detection limit. 

For OAF = 1, SSL: Kd x MCL 

MCL, mglL 

SSl = Kd x MCl x OAF 

geometric mean of Kd In lead-Impacted area 
SSl,DAF=1 
SSL, DAF=3.' 
SSL,OAF=20.6 

minimax soil concentration, mglKg 
minimax liquid concentration, mglL 

SSL-SPlP table rev4.xls 

DAF= 
OAF = 
DAF= 

mglkg 
mglL 
kg 
L 
mg 
mg 
mglkg 

mglL 

Uk, 

3.1 
20.6 

0.015 

30695 
460 
1427 
9485 

3.7/150000 
0.0035 U 120 

Lead 

E0058B052 
0058B05201 0058B05202 

(surface) (aublurllll,:a) 

• 0 3 • 
0.0078 0.015 

0.1 0.1 
2 2 

• 3.' 
0.0078 0.015 

79.9 37.85 

6.85 4.35 
1.6 3.9 

10246 2523 

X 
X 

X X 

X X 

X X 

154 38 
476 m 

3,166 780 

\I"'}",J\. 

EOO5SB053 EI)058B0S4 
0058B05301 0058805302 0055B05401 0058B05402 

(Iurllllc .. j (Illbeurface) !lUrIlIIc"l (lublMlrlac .. ) 

2500 24 42 3.7 
0.21 0.03 0.022 0.033 
0.1 0.1 0.1 0.1 
2 2 

250 2.4 4.2 0.37 
0.42 0.06 0.044 0.066 

2495.8 23.4 41.56 3,04 

4.54 6.09 5.74 5.54 
3.7 2.3 2.6 2 .• 

11885 7.0 1889 '2 

X X 
X X 

X X X X 

X X X 

178 12 2. 
553 3. •• 4 

3,672 241 564 2. 

0412212002 



Location 
Sample Number (SPLP) 

Initial Soil Concentration 
SPlP Water Concentration 
Soil mass 
Water volume 
Total contaminant mass in soil 
Total contaminant mass in water 
Adjusted soil concentration 

pH 

Kd 

Surtace soil 
Subsurtace soil 

Nickel not detected in leachate ('U" qualified) 
Soil lead concentration below background « 72 mg/kg, surface and 20 mg/kg, subsurface) 

For OAF = 1, SSL= Kd x MCl 

RBC, mg/l 

SSl= Kd x MCl x OAF 

geometric mean of Kd 
SSl,OAF=1 
8SL, OAF=3.1 
8SL, OAF=20.6 

minimax soil concentration, mg/Kg 
minimax liquid concentration, mg/l 

SSl-SPlP table rev4.xls 

DAF= 
OAF = 
DAF= 

Nickel 

mg/kg 
mg/L 
kg 
L 
mg 
mg 
mg/kg 

Ukg 

1 
3.1 

20.6 

0.73 

16225 
11844 
36716 
243987 

5.7/250 
0.0047 U I 0.021 

E0058B052 
0058B05201 

(surface) 

6.3 
0.0047 

0.1 
2 

0.63 
0.0047 
6.253 

6.85 

1330 

X 

X 
X 

971 
3011 

20007 

0058B05202 
(subsurface) 

5.7 
0.0047 

0.1 
2 

0.57 
0.0047 
5.653 

4.35 

1203 

X 

X 
X 

878 
2722 
18087 

E0058B057 
005S605701 

(surface) 

250 
0.021 

0.1 
2 
25 

0.042 
249.58 

6.61 

11885 

X 

8676 
26895 
178723 

0058B05702 
(subsurface) 

36 
0.0047 

0.1 
2 

3.6 
0.0094 
35.906 

7.06 

15279 

X 

11154 
34577 
229768 

E0058B058 
0058B05801 

(surface) 

73 
0.0047 

0.1 
2 

7.3 
0.0094 
72.906 

7.64 

31024 

X 

22647 
70207 
466536 

006S605802 
(subsurface) 

29 
0.0047 

0.1 
2 

2.9 
0.0094 
28.906 

7.5 

12300 

X 

8979 
27836 
184974 

04/17/2002 
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TECHNiCAL M ENiORANDUiJi 

Infiltration Variable Used in SSL Calculation 
PREPARED FOR: 

PREPARED BY: 

COPIES: 

DATE: 

Dean Williamson 

Paul Favara 

CNC BCT (without attachments) 

April 12, 2002 

CH2rJIHILL 

An infiltration rate of 1.2 in/yr has historically been used in SSL calculations for Ci~C. Tne 
basis of this value is a USGS report (1999) which reported a simulated recharge rate to the 
upper surgical aquifer of 0.1 ft/yr (1.2 in/yr). The simulated recharge rate was developed 
as part of model calibration by the USGS and represents the entire area. Therefore, the 
simulated infiltration rate would be expected to be high for paved areas and low for 
unpaved areas. 

The purpose of this memorandum is to state the basis of the infiltration variable to be used 
in paved and unpaved areas. 

Unpaved Areas 

Infiltration can be defined as: 

1= (P-ET)(l-Cr) 

Where: 

I = Infiltration (in/yr) 

P = Precipitation (in/yr) 

ET = Evapotranspiration (in/yr) 

C, = runoff coefficient 

A value of 46 in/yr was used for P (park, 1985). A value of 39.25 in/yr was used for ET 
(Laboratory of Climatology). A value of 0.20 was used for C, (Florida lX)T). Inputting 
these values into the above equation results in a calculated I of 5.4 in/yr. 

Paved "A.reas 

Where a SWMU or AOC are located beneath pavement or rooftops, the value of C r is 
changed to 0.95 (Florida lX)T). The values associated with the variables I, P, and ET remain 
unchanged for the paved area scenario. Inputting these values into the above equation 
results in a calculated I of 0.34 in/ yr. 

Calculations are attached. 

INflLATRATIONJXX; 158814.PM.Ol 



INAlTRAllON VARIABlE USED IN SSl CAlCULATION 

References 

USGS,1999. "Hydrogeology and Simulation of Ground-Water Flow in the Surficial Aquifer 
System in the Area of Charleston Naval Base, North Charleston, South Carolina, 1995-1997" 

Park, A.D., 1985, "The Groundwater Resources of Charleston, Berkeley, and Dorchester 
Counties, South Carolina: South Carolina Water Resources Commission Report 139", 146 p. 

Laboratory of Climatology, Map. 

State of Florida Department of Transportation, Drainage Manual, Volume 2, 1987. 
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62S-040-205-a 
Paqe 50 of 98 

Slope 

Flat 
(0-2') 

Rolling 
12-7') 

Steep 
,,'H) 

Table 5-5 
RUNOFF COEFFICIENTS" FOR A DESIGN STORH RETURN 

pERIOD OF 10 YEARS OR LESS 

Sartd;,;: Soils 
Land USB Min. Max. 

Woodlands 0.10 ~ l~ 
~Pastur~L,_q! ~,~s,~ and fannl,2lnd~_ 0.15 Jg.20 
Rooftops and pavement 0.95 0.9S 
Pervious pavementsC 0.75 0.95 
SFR; "-acre lots and larger 0.30 0.35 

Smaller lots 0.35 0.45 
Duplexes 0.35 0.45 

MFR; Apartments, townhouses, 
and condominiums 0.45 0.60 

Commercial and Industrial 0.50 0.95 

Woodlands 
b 0.15 0.20 

pasture, grass E and iannl,lIId 0.20 0.25 
Rooftops and pavement 0.95 0.95 
pervious pavement~C 0.80 0.95 
SFR, "-acre lots and larger 0.35 0.50 

Smaller lots 0.40 0.55 
Duplexes 0.40 0.55 

MFR, Apartmen ts , townhouses, 
and condominiums 0.50 0.70. 

Commercial and 1ndustrial 0.50 0.95 

Woodlands b 0.20 0.25 
Pasture, grass, and farmland 0.25 0.35 
Rooftops and pavement 0.95 0.95 
Pervious pavementsC 0.85 0.95 
SFR, "-acre lots and larger 0.40 0.55 

Smaller lots 0.45 0.60 
Duplexes 0.45 0.60 

MFR; Apartments, townhouses, 
and condominiums 0.69 0.75 

-Commercial and Industrial O.QO 0.95 

Clai: Soils 
Min. 

o l~ 
0.22-__ 
0.95 
0.90 
0.35 
0.40 
Ow40 

0.50 
0.50 

0.20 
0.25 
0.95 
0.90 
0.40 
0.45 
0.45 

0.60 
0.60 

0.25 
0.30 
0.95 
0.90 
0.50 
0.55 
0.55 

0.65 
0.65 

aweighted coefficient based on percentage of impervious surfaces and green 
areas must be selected. for each site. 

b ff" d ' Coe 1c~ents assume good groun cover and conservat10n treatment. 

c Depends on depth and degree of permeability of underlying strata. 

gnR299bj06b 

Single Family Re5idential 
Multi-Family Residential 

Max. 

0.20 
0.25 
0.9S 
0.95 
0.45 
0.50 
0.50 

0.70 
0.95 

0.25 
0.30 
0.95 
0.95 
0.55 
0.60 
0.60 

0.80 
0.95 

0.30 
0.40 
0.95 
0.% 
0.65 
0.70 
O.?.;) 

0.83 
0.95 
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